Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


/ 


•J 


UN; 


'  '^^^"f^  , 


Of  u    ~'^Y 


(k 


BULLETIN 


OF  THK 


UNITt:i)   STATES    FISH    COMMISSION. 


VOL.    XX, 


FOR 


19  00. 


SECOlSriD    F.^E,T- 


GEORGE    M.   BOWERS,  Commissioner. 


WASHINGTON: 

(GOVERNMENT    PRINTING    OFFICE. 

1901*. 


V 


/ 


INVESTIGATIONS 


OK  THK 


AOUATIC  RESOURCES  AND  FISHERIES  OF  PORTO  RICO 


BY 


THE  UNITED  STATES  FISH  COMMISSION  STEAMER  FISH  HAWK 


IN 


18  9  9. 


/ 


TABLE  OF  CONTENTS. 


FIRST  PART. 

Pa«e. 

Preface,  bv  the  Commissioner IX-X 

Summary  of  the  Scientific  Results  of  the  Fisii  C-otniiiii^ion  Kx|HHiition  to  Porto  Rico,  hy  Barton 

Warren  Evermann XI-X V 

General  Report  on  the  Investipations,  by  I^rton  Warn^n  Kvennann  1-26 

The  Fisheries  and  Fish  Trade  of  Porto  Rico,  bv  William  A.  Wilcox 27^8 

The  Fishes  of  I*orto  Ritro,  bv  Barton  Warren  Kvennann  an<l  Millanl  Caleb  Marbh 49-350 

The  Mollu8ca  of  Porto  Rico,  by  William  Ilealey  Dall  and  Charles  Torn^y  Simpson 351-524 

SFXX)NI)  PART. 

The  Bnu^hvura  and  Macnira  of  Porto  Rico,  bv  Mar^-  J.  Rathbun 1-127 

The  Anomuran  Collections,  by  James  K.  Bene<lict 129-148 

The  StomatoiKKla  of  Porto  Rico,  by  Rol)ert  Payne  Bigelow  149-160 

The  Porto  Rican  L*«op<Kla,  by  H.  F.  M(M»ri» 161-176 

The  Cirrij)edia  collected  near  Porto  Rico,  by  Maurice  A.  Bijrelow 177-180 

The  Polvchietous  Annelids  of  Porto  Rico,  bv  A.  L.  Treatiwell 181-210 

Descrij)tion  of  two  new  Leeches  from  Porto  Rico,  by  J.  Percy  Mo<ire 211-222 

The  Nemerteans  of  Porto  Rico,  bv  Weslev  R.  Coe 223-229 

The  I-A'hinoilerms  of  Porto  Rico,  bv  Hul^ert  Lvman  (Mark 231-263 

The  Alcyonaria  of  Porto  Rico,  by  Charltis  W.  Harpitt  and  Charles  G.  Ro»:en* 265-287 

The  Stony  Corals  of  the  Porto  Rican  Waters,  by  T.  Wayland  Vaughan 289-320 

The  Actinians  of  Porto  Rico,  by  J.  K.  Duenlen 321-374 

The  Six)nges  collecte<l  in  Porto  Rico  in  1899,  by  H.  V.  Wilson 375-411 

The  Fonimiuifera  of  Porto  Kim,  by  James  M.  Flint 413-416 

V 


/ 


LIST  OF  ILLUSTRATIONS  IN  SECOND  PART. 


Brmchyura  and  Macrura  of  Porto  Rioo:  Page. 

Plate  1.  Ucides  cordatus,  female,  natxual  size. 
Gonlopfiis   cruentata,    male,    natural 

size 3 

2.  Parapenseufl  americanus,  female,  natural 
sUse.    Calappa  flammea,  male,  natural 

size 84 

Anomuran  collections: 

Plate  8.  Petrolisthes  maiginata,  P.  tridenutus, 
P.  amoenns,  P.  quadratus,  Piioeoma 
glabra,  P.  angustiiionfi,  P.  serrata, 
Megalobrachlum  poeyt  Pachycheles 
rugimanus,  Porcellana  sayana,  P.  pllo- 
sa,  Euceramus  prselongus 148 

4.  Paguristes  tenuirofitris,  P.  sajri,  P.  moorei, 

P.  puncticepe,  P.  depressus,  P.  spinipes, 
P.  rectifrons,  P.  lymani,  P.  triangula- 
tus 148 

5.  Paguristes  graji,  P.  puncticepe,  Calcinus 

sulcatus.  Munida  evermanni 148 

6.  Clibanarius  antillensis,  C  tricolor 148 

Report  on  Porto  Rican  Isopoda: 

7.  ApeeudeJJejfpinosus,  Leptochelia  incerta.      176 

8.  Cirolana  mayana,  C.  parva,  C.  obtrun- 

fata,  Branchuropus  littoralis 176 

9.  Branchuropu«   littoralis.    Corallana    tri- 

comut.  Aleirona  hirnuta,  Nalicora  ra- 

pax 176 

10.  Aega  iH^arinata,   Rocinela  signata.  Ani- 

locra  latieauda,  Cilicea  eordata.  Dyna- 
mene  pt^rforata 176 

11.  Cleanti.s  planicanda,  Ligia  gracilK  Philo- 

scia  culebne 176 

Desrription.«<  of  two  new  leeches  from  Porto  Rico: 

Plat*  12.  Hirudinaria  blanchardi '222 

i:{.  DiplobdellH  antillarum 222 

Echinoderms  of  Porto  Rico: 

Plate  14.  (>pliia<*ti.*(  longibrachia,  Amphiura  biha- 
niula  Ophionereix  olivacca,  Ophioe^oo- 

lex  ><erratu*! 264 

\h.  Ophial<!ica  glabra.  Ophiacantha  ophiac- 

toidi-s,  OphioplinthacH  spinissima 264 

16.  E(*hin<MMi('umis  asperrima 264 

17.  Holothiiria  den-siptnles 264 

Alcyonaria  of  Porto  Rico: 

Plate   1.  Chnrst^gorgia    desbonni.    Acanthogorgia 

ai*pera 2hH 

II.  Eunicea  crassa,  E.  lugubriM  288 


Alcyonaria  of  Porto  Rico— Continued.  Plige. 

Plate   III.  Eunicea  rousseauii,  Gorgonia  acenwa, 

G.  flabellum,  G.  bipinnata 288 

l\\  Plexaura  crassa,  P.  flexuoaa 288 

Stony  corals  of  the  Porto  Rican  waters: 

PUte      I.  Paracyathus,   Deltocyathus,   Axhelia, 

Oculina,  Astrangla,  "Dlaserls" 320 

II.  Cyathoceras,     Astrangia,     Cladocora, 

Porites 820 

III.  Meandrina  maeandrites 820 

IV.  Meandrina  msandrites,  Manicina  are- 

olaU 820 

V.  Meandrina  danse 320 

VI.  Orbicella  acropora 320 

VII.  Orbicella  acropora 820 

V^III.  Fa  via  fragum 32D 

IX.  Platygyra  viridis 320 

X.  Platygyra  viridiii 320 

XI.  Platygjra  viridis 320 

XII.  Platygyra  viridis 330 

XIII.  Platygyra  viridis 320 

XIV.  Siderastrea  siderea 320 

XV.  Siderastrea  radians 320 

XVI.  Siderastrea  siderea,  S.  radians 320 

XVII.  Agaricia  elephantotu^i,  Axhelia  &h\h*- 

nila 320 

XVIII.  Agaricia  sp 320 

XIX.  Agariciasp b20 

XX.  Agaricia  cailleti 320 

XXI.  l9r>pora  muricata 320 

XXII.  Isopora  muricata 320 

XXIII.  Isopora  muricata  forma  prolifera 320 

XXIV.  Isop<»ra  muricata  forma  prolifera  <*20 

XXV.  I.Mopora  muricata  forma  prolifera 320 

XXVI.  iNopora  muricata  forma  palmata 320 

XXVII.  I.HOpora  muricata  forma  palmata 320 

XXVIII.  Porites  poritcj* 320 

XXIX.  Porites  porites  forma  clavaria 320 

XXX.  Poriti*}*  porites  forma  furcata 320 

XXXI.  P(»riles  jiorites  forma  furcate,  Poriti-s 

porile**  forma  clavaria 320 

XXXII.  Porites  a.streoides 320 

XXXIII.  Porites  astrcoides 320 

XXXIV.  Porites  astrooides 32b 

XXXV.  Millepora  al(;icomis 320 

XXXVI.  Millepora  alcicomi.s 320 

XXX VII.  Millepora  alcicomis 320 

XXX VIII.  Millepora  alcicomis 3T0 

VII 


VIII 


LIST   OF    ILLUSTRATIONS    IN    SECOND    PART. 


Actiniansof  Porto  Rico:  Viifiv. 

Plate  A.  (I)  Diagmmmatic  repn^t^entHtion  of  a 
hlaKc  in  the  dcvelopinem  of  a  Hexac- 
tiiiian  rM)lyp.  T-J  DiaRniinmatic  rop- 
rcsentatlon  of  mesentories  in  a  bm- 
chycnemio  Zoanthid.  (8)  Diagram- 
matic arrang<;ment  of  mosenttfries  in 
Cerianthiis.  (4)  DiaRrammatlc  ar- 
raugemcnt  of  mcHcntorics  in  a  polyj) 

of  the  coral  Poritetj 32 1 

I.  Stoichactiu  heliauthus 374 

II.  Zoanthus  pulchellus,  Z.  sociatus,  Isau- 
rujt  duchajvtaingrl,  Protopal ythoa  vari- 
abilis, Palythoa  caribsea,  Asteractis 
expansa,  Bunodoaozna  granulifera  . .      374 


Actinians  of  Porto  Rico — ('ontimic<l. 

Plate    III.  Bunodf)soma  Hphenilata,  Aiptasia  nn- 
nulata.  ('alliactis  tricrolor,  Phymun- 

thns  «Tncifer 

IV.  Zoanthns  pulchellus.  Z.  wx-iatus 

V.  Zoanthus  Kociatus 

VI.  Iflaiinis  ducha.«<sainKi 

VII.  IsauniN   ducha<<MainKi,    I*rotoiml ythoa 

variabilis 

VIII.  Palythoa  cariba>a,  Asteractis exi>an.sa. 
IX.  A.Hteractis  expansa,  Bunodosoma  gran- 

ulifera 

X.  Bunodosomagranulifera,  B.spherulata 
XI.  Bunodo«oma  sphenilata,  Aiptania  an- 

nulata 

XII.  Aiptasia  annulata,  ralllactls  tricolor. . 


Page. 


871 
374 
:Mi 
:J74 

374 

371 

374 
374 

374 
374 


TEXT  Cl'TS. 


Chasmocarcinus  cylindricu.s 

8i>eocarcinus  carolinonHis 

I*innixa  niinuta.  male 

I)is«)dactylu»  encojH'i,  male. 

Hexajmnopeux  (|Uinque<lentatUK,  female 

PilumnuM  nudimanuH,  female 

Pilumnus  marHhi.  male 

Thoe  aspera,  male 

TeleophryB  omatua*,  female 

Leiolambrufl  nitidus.  male 

Heterocrj'pta  lapidea,  female 

Cly throcerus  perpusillug,  female 

Callianasfia  marginata 

CallianaKNa  minima 

AxiiM  defensus.  female 

Axius  insequaliH 

Ilouioriscus  portoricenMs.  female 

AlpheuK  armatiix,  female 

Jousseaumea  trigona,  female 

Automate  evermanni 

Hippolysmata  moorei 

Paiidalug  longicauda  . . . ! 

Pontonia  grayi 

Coral lio<rariH  atlantica 

I*aguni.s  marshi 

GohodactyluH  (vrsttKlii l.Vj. 

PseudoMiuilla  (^iliata V<^. 

Lysiosquilla  plumata 

Ly8i<j«*ciuilla  maiagues^'usis LVs. 

Syllis  complanata 

('aKtalia  longicirrata 

Ca.stalia  mutilata 

Polyn<K»  branchiata 

Polynoe  nodosa 

Sthenelais  grul)ei 

Panthalis  (K'ulea 

Eule]»is  splendida 

Eulepis  flnibrlata 

Phylhxioce  magna-oculata 

Eulalia  quinquelineata 


10 
11 
•Jl 

31 
40 
41 
(U 
65 
K) 
83 

92 
93 

9.T 

97 
99 
IDS 
111 
11-2 
llo 
117 
122 
122 

no 

IM 
l.-yT, 
157 
i:.9 
183 
1>C> 
185 
1X6 
187 
lSi< 
189 
190 
190 
191 
192 


Nereis  arroyensi.s 

Amphinome  niicnH'aruncuIuta 

Eunice  auriculatu 

Eunl(?e  culebra 

Lumbriconenris  parva-iHvlata 

LumbriconerelM  floridana 

Lumbrieonercis  maculata 

Lumbrleonercis  bllabiata 

Lysidice  sulcata 

Glyecra  abranchiata 

Gonlada  oculata 

Arida  eirrata 

Arlcidea  alata 

Antho8toma  latacapitata 

CirratuluH  nigromaculata 

(Mrratulus  ehmgatus 

PhyllcK'ha'topterus  claiK*nHlii  

Thelepu.**  cntssibranchiatus 

Danybranchus  rectas 

Stylan)id<»s  glabra 

I)a.«»ychone  inmce 

Eu|H)matus  par>'us 

Hennella  varians 

Telesto  rii.s«'i 

Spong(Mles  i)ortoricensis 

Solanderia  nodulifem 

Primnoa  i»ourtaU'sii 

Panimuricea  hirta 

Muricca  n«*xuosa 

Kunicra  laxispina 

Plexauni  homonuilla 

Lei)togorgia  virgulata 

Anatria?ne,  Chia.ster,  Chela,  IH»snia 

Dichotria*ne,  OrthtHliane 

Orthotrijene,  Oxea,  Raphide 

Oxyhexaster.  PcntiK't,  Pnurijcnc.  OxyastiT 

SanldiL'^ter,  Sigma,  SIgmiuspire.  Sphjen>hcxasior.  spin- 
rule.  Toxa 

TricluMlragniata.  Spiraster 

Tornote,  Strongyle,  Style,  Tylostylus,  Tylotc 


198 

197 
197 
VJs 

I9S 
IW 
IW 
•2U0 
200 
•201 
202 
202 
•208 
•201 
2<»l 
•201 

•2<i»; 

'2t»7 
M^ 
■2U*» 
210 
21(> 
•27S 
27'.» 

•2>«I 

•J.sJ 
•JNl 

2>>."» 
•JMl 
879 
8-".« 
:V^) 
;:si 

:tM 
:m 


THE  BRACIIYURA  AND  MACRURA  OF  PORTO  RICO. 


IIY 


MAUY  .1.  UATIini'X, 

\Mi)ttiiiit  i'nrttlor  nf  Marine  Inn-rifhrttttx,  ('.  S.  Xatioitttl  Mtuteum. 


BULL.U-S.F.C.  1900-M.J.RATH8UI 


UCIDES   CORDATUS,  FEMALE. NATURALSIZE 


GONIOPSIS    CRUENTATA,  MALE. NATURAL  SIZE 


THE  BRArilVrKA  AM)  MA(  RIKA  i)V  roRTn  RICO. 


Hy  MARY   J.   KATHIUN, 
Assisiafii  Curator  of  Map'iut:  JnvirU'hratt'^,  ('.  S.  Xational  .yusfum. 


The  creatures  <h»scrih<Hl  in  tin*  followinjr  pjiiwr  iu'lonif  to  the  well-known  v-hi.vs  of 
crustaceans,  and  to  that  division  in  which  the  ovcs  :iiv  mounted  on  stalk>.  usually 
movable,  and  the  walking  fet't  aiv  ton  in  nunilHT. 

The  temis  Bnichvuni  and  Nhicrura  are  h<»re  usrd  in  a  limited  fcjense,  as  dethied  )»v 
Dana,  Stini|>»on,  and  liate.  In  the  Hnn-hynni.  <ir  true  (•ni))s,  the  canii>!U'e  or  main 
part  of  the  shell  is  usually  wide  and  more  or  less  tiattened:  the  front  ixirt  often 
projects  to  form  a  )H»ak  or  rost.um;  the  antenna'  are  in('ons])ii'uous:  the  aUlomen 
is  small,  bilaterally  synnnetrical,  and  foKh\l  under  tin*  i-anipaee:  of  the  five  iwiirs  of 
thoracic  legs,  the  first  jmir  are  furnished  with  claws  and  are  commonly  huyer  than 
the  remaining'  ones,  whit^h  are  similar. 

The  MaiTum,  or  shrimps  and  lobsters,  arc  elon<^ited  that  is,  the  carapace  is 
hmger  than  wide,  and  either  sulK-ylindrical  or  compressed;  the  rostrum  is  usually 
present,  and  often  prominent:  the  antenna'  are  well  developed:  the  alnlomen  or  tail 
is  longer  than  the  carapace  an<l  is  extensile:  any  or  none  of  the  relatively  >lender 
thoracic  legs  may  l)e  chelate. 

Crabs  and  shrimps  may  l)e  found  alon^  tlie  st»ashore  on  the  san<ly  and  muddy 
bottoms,  under  stones,  in  crevices  of  rocks,  conils,  and  sj)ontres,  in  shells  of  living 
bivalve  mollusks,  in  tulws  of  annelids,  and  on  the  tests  of  sea-urchins.  Thev  mav 
betaken  with  the  dreilge  and  tangl(>  from  all  depths  of  the  sea:  some  s^Kvies  swim 
at  the  surface,  others  frequent  hrackish  water  at  the  mouths  of  rivers.  Fluviatile 
cxabs  and  shrimps  occur  in  rivers  and  streams  and  alon^r  their  hanks,  occasionally  in 
ditches  or  among  roots  of  trees,  while  the  true  land  crai)s  may  inhalnt  hH-alities 
remote  from  salt  or  f rcsh  water. 

The  only  systematic  list  of  Porto  Kieaii  decapodous  crustaceans  is  that  made  hy 
John  Gundlach  in  his  "Apuntes  j)ara  la  Fauna  Puerto- Kit juena,  vi,  C'rustaceos."* 
Fifiy-two  species  are  there  enunu'rated,  of  whi<h  :S7  are  Rrachyura  and  s  are  Macrura. 
The  following  list  contains  162  Brachyura  and  T)!*  Macrura.  These  species  were,  with 
feir  exceptions,  taken  by  the  natuialists  of  the  Fish  llnirk  in  \sw.  An  examinaticm 
1mm been  made,  also,  of  Hix^cimens  collected  hy  I>r.  L.  Stejn(><^^er.  Dr.  (\  W.  Kichmond, 
and  Mr.  I*»ul  Beckwith,  of  the  V.  S.   National  Museum:  Mr.  A.   U.   Haker,  t»f  the 


'  Aiiiik->S«»<-.  K<-|»itfi.  Hi-t.  Nnl.,  \vi.  ll.'i  l:ti,  iv*:. 
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National  ZiM)logi«il  Park;  Mr.  (i.  M.  (iniy,  of  WcmkIs  Hole,  Mass.,  and  Mr.  L.  M. 
McCorniick,  of  the  Glen  Lsland  Museum. 

The  crustaceans  dredj^ed  }>v  the  7^V.v/»  /Intrk  rt^present  tht»  fauna  of  the  coast  to 
a  depth  of  225  fathoms,  altliou^^h  the  majority  of  the  s|H»cies  come  from  within  the 
l(X)-fathom  line.  Our  list  also  includes  the  fauna  of  the  fresh  waters  and  land  cnihs. 
One  ^enus  and  14  species  of  Hmchyuni  and  1  geiuis  and  V*\  sjK*ci(»s  of  Macrura  are 
described  as  new.     The  tyiK?s  arc  in  the  T.  S.  National  Museum. 

The  definitions  of  families  and  genera  have  lH>en  in  larg<»  part  <iuott»d  or  con- 
densed from  other  authors.     The  division  into  families  is  mainlvthat  of  Stehhinj;.' 

In  coimection  with  the  work  on  Porto  liican  s|H?cies,  a  large  luunln'rof  siK»cim(»ns 
of  the  same  siwcies  in  the  West  Indian  collection  of  the  Nati(»nal  Museum  have  Imhmi 
determined,  and  the  localities  noted." 


LiM  itf  ilrahj'nuj  ttfatloiiM  of  thf  V.  S.  Fish  (hmmtMion  Mc.umer  Fi»h  Hnwk  ninmt  (he  idainl  (tf 

Porto  Tiint  at  which  Urarhiiurtt  awl  }fitntirn  nrrc  rnHt'r(t'«f. 


statiuii 


No. 


(WA 
6056 
6057 
60.)8 
605U 
6060 
6061 
(H)62 
(X)63 
60(V1 
6065 
(*i066 
6067 
6070 
6072 
ri073 
6071 
607.S 

am 

6079 
l^)KO 
60M 
60Kn 
60S6 
<iOK7 
60KU 
60UO 
6091 
6092 
609S 
6091 
609r> 
1)096 
0097 
609K 
6099 


l>Jl!«\ 


IxN'Hlity 


lH\f9. 

Jhii.    l:{ 

Jhii.  16 
.Ian.  18 
Jan.  19 
.Tan.  19 
.Tan.  19 
.Ian.  19 
.Ian.  20 
.Ian.  20 
.Ian.  20 
Jan.  20 
Jan.  20 
Jan.  20 
Jan.  20 
Jan.  21 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  26 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb.  s 
Feb.  s 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
F<b. 
Feb 


Feb.     s 


Off  entmnee  tn  San  Juiin 
HartM>r. 

San  Juan  HHrlN)r 

Off  Agiirtdilla 

Mayaguez  HarlKtr 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

off  I*iinta.de  Meloneh 

do 

Off  I^iertoReal 

( )ff  B<K*a  Prieta , 

Off  Gal lardo  Bunk 

Off  St.  Thomas 

do 

Off  VieqneM  iKland 

d<» 

Off  Culebni  Ishind 

do 

Off  VIequeH  Island 

Off  Culebm  l8lun<l 

Off  ViequeM  Inland 

....do 

Off  Culebm  Island 

Off  Vieques  iHland 

do , 

do 

Humavao 

,do 

do 


Off 


iH'ptb 


Fntfioimt. 
46 

4i  to  5> 

l:^7 

n 

I 

12 

12  to  IS 

2'>  toIiO 

75  to  76 

22  to :« 

4  to  6 

161  t«>  172 

97  to  120 

220  to  225 

7i 

8 

^1 
H 
10 
2l>  lo  '£A 
20 
11 
14 
141 

IM 
21 

16 
15 
16 
15 
12 
12i 
6 
10 

124 
01 


liotloni. 


Sand,  mud. 
do 


Sand,  mud,  and  sbelKs. 

Stlekv  niu<l 

do 

do 

do 

Sand,  mud 

Sand,  mud.  and  sbellM. 
KtM'ky.  .satid.  and  coral 

Sand,' mud 

Coral 

Sand,  mud 

Coral 

R«N*ky 

Coral,  sand,  sbelU 

Coral,  sand 

do 

do 

Coral 

i\o 

I'oral,  sand,  shells 

Coral,  sand 

do 

do 

Coral 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


l>r(M]);iii>r 
instrument)'. 


TaIlKl<^ 

l)re<lKeaiid  tnuKle. 
Dredge. 

I-UhA  beam  tmwl. 

l>o. 
r>re<lKe. 

llf<N)tlM'ani(ra\vl. 
l)re<lKe. 

11-foollH'am  tm\%l. 
Un.'dKe. 

l)t). 
11 -fool  U-nmliuwI. 
l)re<ljse. 

9-fo«)t  iH-am  Iniu'l. 
Tanple. 
l)redge. 
TaiiKle. 

Do. 

Do. 

l>o. 
Dredjje. 
Tan^'lf. 

7-fiMit  lH*am  iniwl. 
Dri'<lKt'. 
TaUKle. 

Do. 

IX». 

Do. 

Do. 

D«). 

Do. 

Do. 

1K». 

l\\ 

Do. 

Do. 


•  A  HlsU>ry  of  Crustarea,  1898. 

2 Thin  Is.  however,  not  true  of  the  AlpheiflH",  as  the  National  Mux'um  eol](><*tion  of  that  family  has 
recently  been  sent  to  Dr.  H.  Coutiert',  of  the  Museum  of  Natural  History.  I*arls,  f<ir  study. 


THE    HKACHYUKA    AND    MACRUBA    OK    PORTO    RICO. 


Suborder  BRACHYURA.     The  Crabs. 

Keif  to  the  J*orto  Rir^in  trifn's  and  Jdmilien  o/'  the  itulntnter  IWnrhyjtm. 

A.  Buccal  frame  qiiadrati':  efferent  hmiichiftl  channels  oiH'nin^ir  at  piilen  of  cndtwttome. 
B.  Carapace  usnally  quadrilateral.     F'rontjil  re^on  ciirvi'*!  downwani.     Verge**  of  the  male  inserted  either  In 
sternal  plaHtnni  or  in  the  iMsal  joints  of  fifth  imir  of  leg!*,  thence  pa-sKing  through  channels  in 

stemnm  l)eneath  the  alxlomen Tribe  Oitintifiitfia 

r.  C'arafiace  hard  an<l  finn.    Front,  orbits.  an<)  eye-stalks  not  very  small.    Bnccal  frame  qnadrat«>  anteriorly. 
1).  Last  pair  of  h-gs  not  remarkably  short  nor  snlidorsal. 
E.  Carapace  moderately  convex  or  depresseil;  branchial  regions  not  greatly  dilated. 
F.  '^hinl  maxillipiHls  with  palpus  articulate<l  usnally  at  front  inner  angle  of  menis.    Front  of  moderate 

width  or  very  narrow.    £yc-stalkN  often  greatly  elongate Family  fK'VP«»nin« 

F'.  Third  maxillipiHls  with  palpus  articulate<l  at  apex  or  fmnt  outer  angle  of  fourth.    Front  iLsnally 

broad.    Eye-.stalks  of  moderate  size Family  (J ra hxi dm 

K'.  Carapace  very  convex,  especially  dilattnl  over  and  in  front  of  branchial  regions;  antenvlateral 
margins  entire  and  strongly  arcuate.     Last  joint  of  walking  legs  often  armed  with  longitudinal 

rows  of  spint*s Family  GECARciMDiS 

ly.  Last  pair  of  legs  ver>-  short  and  sul>dorsal Family  Palicidjb 

(''.  Caraiiace  mon*  or  h*ss  membranaceoiLs.    Front,  orbits,  and  eye-stalks  very  small.    Buccal  frame  arcnate 

anteriorly.    Sptvies  of  small  .size Family  Pinkotheridjb 

B'.  (Carapace  n(»t  quadrilateral.    Verges  of  male  inserte<1  in  basal  joints  of  fifth  pair  of  legs. 

C.  Carapa<*e  broad,  .short,  rounded  anteriorly,  without  projecting  fnmtal  rostrum Tribe  CyHomrittpa 

1>.  Terminal  joints  of  last  pair  of  legs  not  flatly  expanded. 
K.  Terminal  joints  of  last  pair  of  legs  usually  spinuliferoiLs.    Species  fluviatile.or  living  in  damp  earth 

away  fnmi  the  sea Family  PoTAMONiDiK 

K'.  Terminal  joints  of  last  pair  of  legs  usually  unarmed.    Sfiecies  marine Family  I^trMNlDJS 

\y.  Terminal  joints  of  last  ]>air  of  legs  u.sually  flatly  expandtHl.    Front  well  separat(>d  from  inner  orbital 

angles Family  Pobtinid.k 

<".  Cara|>ace  usually  triangular,  with  prrijiH'ting  pointed  or  spine*!  ro«!tnim Tribe  Oryrh^nchtx 

I).  Btisal  joint  of  antenuie  well  develoiiel,  inserted  beneath  the  eyes,  and  asually  forming  a  great  pari  of 

inf mocular  siMice Family  Maiidjb 

I)'.  Basal  joint  of  antenna^  very  small,  and  with  the  next  joint  eml>e<lded  in  the  narrow  gap  between  front 

and  inner  orbital  angle Family  Farthenopidjb 

A'.  Buccal  frame  usually  triangular,  narrowed  forwanl;  effen^it  channels  opening  at  middle  of  endootome. 

Verges  of  male  inserte«i  in  basal  joints  of  fifth  pair  of  legs Tribe  Ojytitnmntn 

B.  Last  one  or  two  jwirs  of  feet  not  articulate<l  higher  up  than  the  preceding  pairs. 
C.  Afferent  channels  to  branchiie  opening  behind  pterygo^tomian  n^ons  and  in  fnmt  of  cheli|>eds. 

I).  Palpus  of  the  outer  maxillipeds  not  concealed Family  ('alappidjk 

1)'.  Palpus  of  the  outer  maxillipeds  tH>nceale<l  Ix'-hind  triangular  acute  meriLs Family  Matitidjk 

(■',  Afferent  channels  to  branchiie  ojH'ning  at  anterolateral  angles  of  endrjstome Family  LEUCiwiiDiB 

B'.  IjAst  one  or  two  pairs  «if  fi*ct  articulated  higher  up  than  pre<'eding  pairs Family  Dori¥¥IDM 

Tribe  CATOMETOPA  or  GRAPSOIDEA. 

Cara|«ioe  hroa<l  anteriorly,  <>fteiiHulxiiiaclrate,  8t»iiieti!iie8Htibglolx>9e,  tnincat<»  or  arctiate anteriorly, 
but  not  r<»8trate.  Front  l)ent  <lownwanl.  Kpistonie  nbort,  often  almost  linear.  The  |»air»  of  l)ran(*lii2e 
are  usually  fewer  than  nine  in  nnnilvr;  the  efferent  channels  oj>en  at  the  siden  of  theen<l(i8tonie.  Tlie 
male  verfjes  are  insierte*!  either  in  the  sternal  plastnui  or  in  the  basal  joints  of  the  last  jiair  <»f  legs, 
thentv  {ta^sin^  thnnigb  channels  in  the  sternum  l)eneath  the  pleon. 

Family  0CYP0I)ID.4:  Uach,  1819. 

Carapace  in  general  nuxlerately  convex,  either  eaneroid  or  tra}K^zoi<laI,  with  antero-lateral  mari^ins 
straight  or  an*uate,  the  branchial  regions  not  generally  (lilate<l.  Tl»e  front  is  of  nuKlerate  wi<lt!i  or 
very  narrow.  The  orbitii  and  eye-stalks  are  of  mtxienite  size  r»r  greatly  <levelope<l.  The  chelii>e<ls  in 
tlie  atlult  male  an'  in  gi'neral  of  m<Mlerate  size,  sometimes  slentleraml  elongate.  The  si'venth  joint  in 
the  walking  legs  is  stylifonn,  without  strong  spines.  The  pleou  does  not  always  cover  the  whole  width 
of  the  sternum  l)etween  the  lust  j>air  of  legs. 


6  BULLETIN    OF    THE    ITNTTED    STATES    FISH    COMMISSION. 

Key  fo  fhr  Portn  Rimn  (jenrrn  nf  the  family  ffri/jHtflithr. 

A.  (ampRcc  tTa|>e2oidal  or  qnadrato.    Kyo-stAlks  clonpato. 

H.  Lateral  inaivinH  entire. 

f '.  Eye  peduncles  stout:  chclfc  in  male  wHnewhat  unequal Ocj/ihhI. 

C.  Eye  peduncles  slender;  ehelse  in  male  extremely  nne<|ual fr*! 

B'.  Ijaterul  margins  toothed. 

C.  Antenna;  excluded  from  the  orbit  by  internal  HulM>rbital  lobe Euryjtlnjr 

C'.  Antenna'  not  excluded  from  the  orbit TftmjUfur 

A'.  Carapa<'e  with  antenvlateml  marffiuH  areuate.    Kye-stalkK  of  nnxlerate  leiijrth. 

B.  Carapace  rectiinjfular  posteriorly. 

{"..  Antcro-lateral  manirin  not  dentate dmamf/enrciiiuA 

C.  Antero-lateral  margin  dentjite r Sjttttciirrhiun 

B'.  ('arapace  cancroid  in  form;  jKistero-lateral  marRrins  c'onverjfinjf  iMwteriorly. 

C.  Chelipeds  with  palm  more  or  less  auRular.    Finnrers  elonpite Etwmtojufi^ 

(V.  Chelipeds  with  palm  robust.    Fingers  short Pnuojilnr 

Oennt  OCTPODE  Fabrioim. 

Ocffjtode.  Fabricius,  Entom.  Sys..  Suppl..  Sl'i,  179S. 

Orbits  very  larpe  ami  oix'ii,  extondiii^  all  along  the  anterior  niar^n  on  either  pide  of  the  narrow 
and  (leflexed  front.  Kye-staIkH  hirjre,  the  hir^^  eonieie  eoverinjr  nnirh  of  tlie  lower  surface  of  this 
terminal  joint.  C'heliiXMls  in  the  adult  male  are  unequal  and  well  <levelo[)e<l,  and  the  |»alm  hax  a  \ot- 
tieal  serieH  of  short  raised  Iine.s  or  tul)er(*h»«  on  the  inner  surface,  which  form  a  stridulatin^  t'mI^v. 

Ocypode  albicans  llosc*.     S(md  <V«/*;  ft' hud  i'rnh. 

Onjjtfxia  albicans  Boec,  Hist.  Nat.  Crust.,  i,  196,  pi.  4,  f.  1.  1802. 

Ocf/pfMlf' arenariun  HfiJtJonT.  Philii.  Acad.  8ci..  i.  (W,  1817. 

(k'ifpntir  armaria  Miors.  Ann.  Mag.  Nat.  Hist.  (5).  x.  3H4,  pi.  x  vii,  (Igs.  7. 7n,  7/»,  18K2;  Knlbbun.  Ann.  IumI.  .laniaica.  i.  '*C*,  1S«)7. 

ftcyjttidf  alltirantt  Uathbnn,  Proc.  Wash.  Acad.  Sci..  n.  llVt,  19(i0. 

Carapace  coarsely  pranulat<»  towanl  the  si<les,  finely  granulate  on  middle  and  iK^sterior  j»ortii>n.'--. 
Antero-lateral  angles  acute  and  prominent.  Eyt»s  roimiUnl  at  the  <listal  extremity.  Stri<lulatinir  ritlire 
narrow,  tul)ereulate.     Amlmlatory  legs  compn»swNl,  with  long,  yellow,  marginal  hairs. 

Dimensions  of  male  fn^n  Nassau:  l.^ngth,  34  nnn.;  wi<Hh,  41  nmi. 

From  Ix»ng  Island  to  Brazil;  IkTUiudas.  Porto  Kit*o  ((Tundlach).  Tak«'n  hy  the  Fii*h  Hawk  i»arty 
at  Na*»sau,  Bahama.",  ami  the  following  Porto  Ri can  lo<»alities:  San  Juan,  Agnadilla,  l*uert(»  Ileal,  IMaya 
de  Ponce,  Hucares,  Fajardo,  and  Pjisenacla  Hon<la,  (^ulebra. 

The  Oryf>inh  rhomlten  listtMi  hy  (lundlach  prohahly  dcx's  not  differ  siMH'ifical I y  from  his  fk'yjHHh' 
nreimrift. 

Found  on  samly  beaches,  where  they  <lig  holes  at  an<l  alnn-e  high-water  nuirk.  They  live  <ni 
refuse  thn)wn  up  hy  the  tide,  an<l  are  partly  n<M'turnal.  Tlieir  color  is  that  of  the  sand,  and  they 
are  very  swift  of  movement. 

Oennt  UGA  Leaoh.     Fiddler  Grabs. 

fWiI-,each.  K<lin.Encye.,vn,4,'»,l«14  (not  fWt  LatrtMlle,lH19):  Hathbun,  Prrx-.  Biol.  S«>c.  Wash..  xi.lM,  1897. 
adafimtm  l^treille,  Nouv.  Diet.  Hist.  Nat.,  XII.M7, 1817. 

Orbits  extending  all  along  the  anterior  margin  of  the  carajmcc»on  either  side  of  the  c<tm|>anitively 
narrow  front.  Kye-stalks  long  and  nlemler.  Cheli|H»ils  in  the  adult  male  strikingly  umnpial;  in  thr 
female  small  and  i^jual. 

Key  to  the  Porto  Rie€w  n^wrien  of  the  gnmn  Vcn.  ^ 

A.  Front  wide,  for  the  i^rnns. 
B.  Oblique  ridire  on  inner  surface  of  palm  terminating  at  caqml  cavity. 
(•.  The  two  rows  of  tu!>crcles  on  inner  surface  of  palm  at  bn.*!e  of  dactylus  are  divergent  fn>m  lx»low  upward 

and  leave  a  considerable  space  In'tween  them vinrilaT 

(y.  The  tw<»  n»ws  of  tulM^ch's  at  liase  of  dactylus  are  subparallel  and  near  t<ijfeth«'r fnitmnx  rnjurx 

B'.  Oblique  ridffc  not  terminatinjr  at  cari»«l  cavity,  but  continued  to  near  suiH'rior  margin  of  ]>alm U)tt(KUui\ih\ 

A.  Fn»nt  very  narn>w,  but  not  linear  nor  spatuliform tha]nri 

>  Gundlach  recognizes  the  presence  of  the  tiddler  crab  in  Torto  Riro  under  the  nanu*  **  tiffushinix  itnuifur." 


THE    BRACHYURA    AND   MAGRURA    OF   PORTO    RICO.  7 

T7ca  mordax  (Smith). 

GdaHmu f  numiax  i^mith.  Trans.  Conn.  Aca«1.  Soi..  ii,135.  pi.  Ii,  f.3.pl.iv,  f.4,  4a,  1870. 
I'm  moniax  Rathbnn,  Proo.  U.  S.  Nat.  Mns..  xxii.  27f.,  1900. 

Fn)nt  broad  an<l  shallow:  wi<lt!i  at  l)ai*e  or  |M>8toriorIy  al>oiit  one-third  the  wi<Uh  J)etween  the 
anterior  angles  of  the  carapai-e;  anterior  margin  ahnost  ntraight.  Lat€*ral  margin  of  (*arapa(v  strongly 
(•nrv'e<l  inwanl  anteriorly  and  forming  hlnnt  angles.  Palm  elongate,  narrow  towanl  the  carjms;  the 
oblitjue  ridge  on  its  lower  inner  snrfat-e  is  usually  tuben-ulate  and  very  much  thiekene<l,  l)eing  several 
tnl)erele8  in  width.  In  the  Porto  Kiran  si>e<'imen8  these  tubercles  are  almost  olisolete  except  at  the 
pioximal  end  of  the  ridge.  The  two  rows  of  tulK»rcles  at  the  base  of  the  <la<rtylus  on  the  inner  surface 
of  the  palm  are  not  i>arallel,  but  diverge  fn):n  €»ach  of  ?r  toward  theupjier  margin. 

A  large  sptvies,  over  an  inch  in  width.     Length  of  male  from  Hucares,  16.4  mm.;  width  27  mm. 

Frrmi  the  Bahamas  and  the  West  In<lit»s  to  Rio  de  Janeiro;  Liberia  (?).  Rio  Bayamon,  al)ove 
Palo  Seco,  2  females;  Hucares,  4  males. 

T7ca  pug^az  rapaz  (Smith). 

GrUvtimuf  ra/KU- Smith.  Trans.  Conn.  Acad.  Sci..  ii,  134.  pi.  ii.  f.  2.  pi.  iv.  f.  3,1870. 

Front  with  arcuate  margin;  width  at  base  or  i>osteriorly  alK)ut  two-sevenths  the  wi<lth  lK»tween 
anterior  angles  of  i-arapace.  lateral  margin  cu^^'e<l  inward  anteriorly,  fonning  actite  angles.  Palm 
proportionally  shorter  and  proximally  broa<ler  than  in  U.  wordnx;  tlie  oblique  ridge  <m  its  lower  inner 
surface  is  forme<i  of  largt^  tulx^rcles  an<l  does  not  tenninate  so  near  the  carpus  as  in  V,  mord(u\  ami 
consequently  is  more  oblique  to  the  lower  margin.  The  two  rows  of  tul)en'les  at  ba.*»e  of  <1actylus  are 
near  together  and  subparallel.  Smaller  than  V.  mordax,  usually  less  than  an  in<*h  in  width.  Measure- 
ment'»  of  male  from  Boquenm  Bay:  I>ength,  14.5  mm.;  width,  22.5  nmi. 

The  subspecies  which  1  dt^ignate  under  the  name  of  Vcn  jnignrur  rajxw  is  a  West  Indian  form  of 
fiddler,  differing  from  the  common  V.  pufftinx  of  the  east  coast  of  the  Unite<l  States  chiefly  as  follows: 
In  r.  pngnax  the  sui)erior  orbital  loonier  or  eyebrow  is  nearly  vertical  and  Iwirely  visible  in  a  <lorsal 
view,  while  in  l\  pugncix  rnp*tx  the  eyebn>w  is  more  oblique  and  reatlily  visible  from  alH)ve.  In  V. 
pugjiax  the  Sj^acv  l»etween  thedm'tylus  and  <*arpal  cavity  is  coarsely  granulate;  in  f.  pngiuix  rajnix  finely 
granulate. 

Florida  Keys  to  Rio  <le  Janeiro.  In  Porto  Rico  at  CataHo;  San  Juan;  Bo<|ueron  Bay,  very 
numerous;   Ensemwla  Honda,  Culcbra;  Hucares,  numerous;  Fajanlo. 

The  typical  form  <)f  T.  ^m^mw  extends  from  Provincetown,  Mass.,  to  Georgia. 

Frequents  salt  marshes.     Taken  in  the  mangrove  swami>s  at  San  Juan  Bay,  Porto  Rico. 

T7ca  leptodactyla  Rath  bun. 

i'niU'jttinl(ui!/la  MJuerin  Ms.)  Rathbiin  in  Ranhin,  Ann.  N.  Y.  Aoa<l.  Soi..  xi,  227.  18»>. 

A  h  »all  sjxHics,  a  little  over  a  thinl  of  an  inch  wi<lc.  thicker  and  tnore cylin«lrical  than  any  other 
of  the  Porto  Ri(^n  siKvies  of  !'ra.  The  fnmt  at  its  l>ase  or  i)08teriorly  is  alxnit  one-fourth  the  width 
lK*t ween  anterior  angU*s  of  carai>ace.  These*  angU»s  are  tlirt»cte<l  obliqtiely  outward.  The  oblique  ridge 
on  lower  half  of  inner  surface  of  jmltn  does  not  tenninate  at  the  carpal  cavity,  but  is  continueil  by  an 
angular  turn  to  near  the  sujH»rior  margin  of  pahn.  This  upjier  half  of  the  ri<lge  is  parallel  to  the 
tul>ercular  ridge  at  l)a.<e  of  da<'tylus.  Fingers  of  great  claw  very  slen<ler  and  delicate.  Ambulatory 
U»gs  light  colore<l  and  markiMl  with  stnall  dark  s|K)ti*,  which  fonn  in  ]»art  transverst*  1>ands. 

licngth  of  male  fnnn  San  Juan,  6  mm.;  width,  9.8  mm. 

Bahamas  and  West  Indies  to  Santos,  Brazil.  Porto  Rico:  San  Antonio  Bridge,  Sjin  Jtian;  Botjue- 
ron  Hay;  Ensena<la  Honda,  Culebni;  Fajanlo. 

T7ca  thayeri  Rathbnn. 
I'm  thayeri  KHihbun.  Proo. Washington  Aoad.Sfi..ii.  l."Vl.  pi.  viil.  figs.  1  nut]  2.  1900. 

Cara|>ace  very  broad  in  its  anterior  fourth,  narrowing  rapidly  in  its  i>osterior  thnn*- fourths; 
antero-lateral  angles  alnu^st  re<'tangular,  blimt ;  sotnetim<».<  the  carai>a<-e  is  narrower  at  orbital  angles  than 
a  little  lx»hind  that  i>oint,  cau.*HHi  by  the  curving  inward  at  lateral  angle  of  oneorlnith  lateral  margins. 
Dorsal  furrows  deep,  especially  the  cervicjd  and  the  transverse  ga.«Jtn)-canlia<'  furrow;  less  deei>are  the 
obliquely  longitudinal  l)ninchial  furrow  an<l  the  jxistorbital.  Surfai-e  finely  and  densely  granulate 
through  the  lens,  and  tomentose,  the  hair  retaining  jwirticles  of  mud.  Front  very  narn>w,  not  linear 
nor  si>atulifonii,  but  subtriangular,  at  bast»  or  i>osteriorly  less  than  one-fifth  the  width  l>etwe«'n  the 
atitero-lateral  angles  of  the  c«rajwu*e,  anteriorly  tnmcateor  nearly  so;  sidi«  oblique  and  almost  straight; 
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Huperior  orbital  surface  or  eyebrow  shallow,  not  varyinj?  much  in  length  throughout  it**  width;  margins 
finely  granulate.  Inferior  margin  of  orbit  with  large  tnmcato  tul)ero]e.«,  inonuiaingin  sizt'  and  distance 
apart  towanl  the  outer  extremity. 

Large  cheliped  very  heavy.  Menis  and  carpus  elongate,  thick,  rugosi*  on  the  outer  surfiu^o,  and 
without  armed  margins.  Outer  surface  of  |)alm  coarst»Iy  tulienMilate  on  its  up|H»r  half,  tht»  tulK»n'les 
gradually  Ixx^oming  fine  granules  lielow;  upjKT  an<l  lower  margins  set  off  by  deep  gro<»vc»s.  Inner 
surface  of  palm  with  a  ridge  marked  by  a  single  line  of  large  tul>ercles,  lea<ling  obliquely  upward  fn»m 
the  lower  margin  to  the  carpal  cavity,  where  it  turns  at  a  little  less  than  a  right  angle  and  is  continutMl 
less  than  halfway  to  the  upper  margin,  or  when  continued  farther  the  tulK»rt!k»s  are  obsolete.  On  the 
palm  at  the  base  of  the  dactylus  are  two  tul)en'ulate  lines,  the  distal  one  very  short;  l)oth  are  slightly 
oblique  to  the  lower  margin.  In  full-grown  males  the  fingers  an»  very  long,  the  lower  margin  of  the 
propo<^iu8  sinuous,  the  pollex  l)ent  down  for  iti^  distal  thini.  The  dactylus  eijuals  or  overreaches  the 
pollex.  The  prehensile  tubercles  are  irregular,  but  not  strikingly  so.  The  <la<!tylus  is  rougheniHl  at 
its  liase  on  the  upper  si<ie  and  has  a  short  longitudinal  groove  on  the  outer  side  l)elow  the  up]H»r  margin. 
The  smaller  chelii)ed  is  rather  long,  the  fingers  longer  than  the  \\SL\n\  and  somewhat  gaping  to  the  ti|>s. 
Meral  joints  of  ambulatory  legs  dilate<l  and  very  broa<l,  especially  those  of  second  and  thin!  |>airs. 

Old  males  show  a  tendency  to  widen  Ixjhind  the  antero-lateral  angles;  this  tendency  is  stronger 
on  the  si<ie  of  the  lai^  claw.  In  males  which  are  young  or  have  not  n.»ache<l  their  fullest  <leveloi>mcnt 
the  p)ollex  of  the  large  chela  is  straight,  not  Ixuit  down,  and  the  lower  margin  of  the  pro|>o<lus  is 
convex,  not  sinuous.  The  meral  joints  of  the  ambulatory  legs  an»  wider  in  the  female  "than  in  the 
male,  aa  is  the  case  in  other  sj^ecies  of  the  genus. 

Male,  length,  17.2  nun.;  width,  27.5  mm. 

Jamaica;  Brazil  at  Natal,  Rio  Grande  do  Norte,  also  Rio  Parahylw  do  Norte,  Sa<^  Matheos  and 
V^ictoria.  Porto  Rico:  Rio  Bayamon  alx>ve  Palo  Seco,  2  adult  mali^  with  straight  proiMxU,  1  a<lult 
female;  Fajardo,  1  male,  1  female,  l>oth  small  but  mature,  largt^  cheli}>ed  of  male  missing. 

Oenat  ETTBTFLAX  Stimpton. 
Eurpplax  Siimiimn.  .\nn.Lyc.NRt.  Hist.  N.  Y\,vn,  60. 1859:  Bull.Miis.Comp.Zool.,  ii,  150,  1H71. 

Carapace  transverse,  broad;  anten>-lateral  margin  very  short,  «lentate;  front  nearly  half  a*^  broad 
as  the  carapace;  ocular  |HMluncU«  of  moderate  length;  antcnnal  fiagellum  exchnh^l  from  the  orbit  by 
a  process  of  the  Imsal  joint,  which  joins  the  front.  Palpus  of  the  endognath  of  the  «)uter  maxilli|H^ls 
articulating  with  the  merus  at  itjs  inner  angle. 

Verges  of  the  male  arising  from  coxfc  of  fifth  pair  of  (eet  and  ]>assing  through  canals  in  the 
sternum.  Sternum  partially  exj^ostHl  in  the  sinus  of  the  alnlomen  IwtwtH'u  its  stH'ond  and  thinl 
segments.     All  the  segments  of  alxlomen  distinct.     Clieli|)e<ls  ht^vy,  not  very  une(]ual. 

Only  one  8i)ecies  known  from  West  Indian  rt^ion,  viz,  K  jiUhla  Stimpson,  the  tyjH>  c»f  tlu'  genus. 

Euryplax  nitida  Stinii)son. 

JjMrvp/ojr  wi/Wiw  Stimpson,  Ann.  Lye.  NrI.  Hist.  N.  Y.,  Vll,  60,  1M59;  Smith,  Trans.  ('4»nn.  Acad.  .Hcl.,  ii,  Ufl,  1870. 
Euryi)laJt  vHUta  Stim\ison,  Bull.  Mum.  Comp.  Z<»ol.,  ii,  1.50,  1871;  KinKwley,  l*TtH'.  Acad.  Nat.  S<'i.  Pbila.,  xxxi.  :«W.  1879. 

Carapace  smooth  and  shining,  convex  fore  and  aft,  as  well  as  from  side  U)  side;  aiitero-lat^'ral 
margin  less  than  half  as  hmg  as  the  jH>stt»ro-lateral,  and  arme<l  with  thre<'  stnmg  teeth  including  the 
angle  of  the  orbit;  (carapace  widt»st  at  the  third  tooth.  Front  deeply  notcluMl  on  each  nidc  at  the 
insertion  of  the  ant^nna»;  i nter-an ten nal  margin  nearly  straight.  (/heli|>eds  in  the  male  with  a  rountl 
pit  at  anterior  distal  comer  of  lower  surface  of  merus;  this  pit  is  surniunded  by  a  fringe  of  long  hair; 
ati>harp  curved  spine  near  the  distal  end  of  the  ui)|H^r  surface  of  the  merus.  ('arpus  with  a  sharp  inner 
spine;  inner  surfai^*  pilose.  Ambulatory  U^  slen<ler.  ('arai»a(vof  female  narrower.  (Mieli|KMlH  more 
nearly  etpial.     Menis  without  pit  and  surrounding  hair. 

The  dimensions  <»f  two  siHHumens  are  as  follows: 


Sex. 


L(M'aliiy. 


Male.     (Vnlar  Keys,  Fla 


Fem. 


Man'<»,  Fla. 


I/cnKth. 


1ft 
15 


Width 

at  third 

t«M>th. 


24.9 
•21 


Width 

at  orhilal 

KMilh. 


•J».  S 
•2t).s 


Wt«3t  coa'^t  of  Florida  and  Florida  Keys  to  49  fathoms  (Stimpson);  St.Thomas  (Stimp.4<nO.     Off 
Vieques,  14  fathoms,  coral,  san<l,  shells,  station  6()sr>,  1  small  male. 
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Oenns  TETRAFLAX,  noT. 

Carapace  qiuuiri lateral;  lateral  margins  dentate,  f»oniewhat  conyerpng  posteriorly.  Front  about 
one-thinl  the  wulth  of  the  carapat'e,  maiyin  nearly  straight.  Orbital  margins  nearly  transverse.  Eye- 
fftalkifi  elongate  an<l  of  niinlerate  thi<*knesj?.  Antenn;e  entering  the  orbit.  Butxral  rtivity  wi«ler  in  front 
than  Itehind.  MaxilliiHMls  nr»t  completely  filling  the  t^vity;  jialpUH  articnlating  at  the  front  inner 
angle  of  menin,  which  is  slightly  notche<l.  Abdominal  segments  in  male  narrower  than  the  sternum; 
thinl  to  fifth  gegmentf)  fiLoe<l.  Chelii)e<ls  un(H|ual,  heavy,  angular;  fingi»rs  {»<^iinted.  Ambulator}'  legs 
long,  slender,  compre»»iHl;  dactyli  of  laf»t  i>air  concave  upwanl  and  outwanl. 

Tyjie,  FrerUh'a  ijnailr'uh'uUUn  Hathbun,  a  8|>ecies  <lescrilH»<l  from  the  female  only.  Having 
re<*ently  comi>artHl  the  male  with  the  male  of  K  Uirfttttn  A.  Milne  E<lwanis,  I  find  the  sjKHMes  gtMier- 
ically  <listinct.  Frn'UUa  has  very  oblique  orbital  margins,  tenninating  in  a  prominent  antenvlateral 
spine,  very  stout  eyes,  while  the  alxlomen  of  the  male  is  very  broad  at  l>ase,  covering  the  stenuun. 

Tetraplax  quadridentata  Rath  bun. 

PrcriUm  rjundrvlmifUa  Rathbun.  Bull,  Labor.  Nat.  Hi**!.  Stale  I'liiv.  Iowa.  iv.  p.  2S7.  pi.  viii.  f.  1,  1S9H. 

Carai»ace  thick,  al>out  thret^fourthsas  long  as  wi<le,  covertnl  with  a  short,  dark-<H>lored  pubescence; 
when  this  is  remove<l,  the  regions  can  l)e  msuXe  out.  Frr>nt  alK>ut  onc-thinl  the  width  of  caraiiace, 
deflextMl,  inlge  thin,  from  al)ove  apjiearing  slightly  emarginate.  Sujx^rior  margin  of  orbit  sloping 
outwanl  an<l  slightly  l»a<*kwanl  to  out«»r  orbital  tooth;  a  notch  towanl  inner  en<l,  and  another  next 
outiT  t4Mjth.  The  inferior  m:  r/in  has  a  notch  next  the  outer  tooth  and  a  tooth  at  inner  angle,  l)etween 
which  and  the  antenna  then*  i.<  a  triangular  ojiening.  Antenvlateral  margin  with  three  teeth  l)esidc8 
the  orbital;  their  outer  e<lges  an*  finely  denticulate;  the  three  teeth  are  very  nearly  in  a  line  parallel 
to  middle  line  of  crab;  orbital  tooth  less  proje<*ting.  Postennlateral  margins  longer  tlian  antero-lateral, 
an<l  mcKlerately  converging.  The  sutures  iK'tween  the  thinl  an<l  fourth,  and  fourth  and  fifth  sejnuents 
of  alj<lomen  of  male  are  partially  indicate*!.  Terminal  segment  nMinde<l  at  extnMuity.  Cheli(>e<l8 
sul>e<|ual,  rather  heavy.  Merus  with  a  spine  on  its  superior  margin  at  its  <listal  thinl.  Carpus  with 
an  inner  spine  and  an  anterior  fringe  of  hair,  (land  smooth  and  shining,  finely  granulate  al>ove,  upi»er 
margin  a<*ute  and  very  finely  granulate.  I-^iwer  outer  margin  of  pollex  with  a  granulateil  costa. 
Da4*tylus  with  two  sujK'rior  granulate<l  i-tistif  and  a  sui>erior  fringe  of  hair. 

The  dimensions  of  thnn*  specimens  fn»m  San  Juan  IIarl»or  an»  as  follows: 


Sox.  LeiiKtb. 


Male I         H.3 


Width. 


Width  I 

at  antenv       Width 
Utonil        of  fn^nt. 
aiiKli*!*. 


10.3  9  3.5 

( Jvipen^u.*  f(»mah' Kl  10. 4  9. 1  3. 6 

Male S.fi  rt.H  6.1  2.5 

San  Juan  Harlxir,  4J  to  5J  fathoms,  san<l,  nuid,  station  60i>4,  2  males,  1  female;  Mayaguez  Harlwr, 
12  fathoms,  sticky  mud,  station  WIHO,  1  male.  One  specimen  <»nly,  a  female,  ha<l  lK»en  taken  previously 
by  the  Alffitnuot  at  (^ura<;ao.  Three  of  the  Porto  Rican  sjiecimens  are  larger  than  the  type  and  show 
that  the  sinvic^s  iKK-omes  relatively  nam)wer  as  it  incn-ases  in  size. 

Oenns  CHASMOCABCIHUS  Bathbnn. 
ChtuttmtnirHuH*  Rathbun.  Bull.  Lab.  Nat.  Hist.  SUte  I'niv.  Iowa.iv.2Hl.  1«». 

Carai>ace  thick,  bn>adest  posteriorly,  tai>ering  anteriorly,  without  antero-lateral  angles,  the  lateral 
margins  forming  a  <'urve  continuous  with  the  anterior  margin.  Fn>nt  narn»w,  bifid.  Orbits  mai^nal, 
oblong;  eyt»s  movable.  Pterj'gostomian  region  with  a  horizontal  suture  as  in  f<*filopitlia,  Antennula 
with  l>a.sal  joint  very  large  and  hemispherical.  Epistome  nearly  i)er|>en<licular,  its  mai^n  pn)je<'tiiig 
below  the  maxillipe<ls.  Maxilli^Hnls  wi<lely  separati^l  throughout  their  length,  hmgitudinally  place<l. 
Menissul)oval,  the  i»ali>us  arti<*ulating  at  the  anten>-internal  angle.  Alxlomen  imich  nam>werat  Ixine 
than  the  stermim;  thinl,  fourth,  and  fifth  segments  coaU*sciHl  in  th*»  male.  The  s<*xual  ap|M'ndiiges 
pa.<««to  the  cox:e  through  ducts  vi.»<ible  l)etwet»n  the  sternal  st»gments.  ANlominal  segments <li.«tinct  in 
the  female.  Chelii>e<ls  with  menis  trigonal,  wirpus  <]UiMlrate,  manus  short  an<l  broad,  fingers  long  and 
slender.  Ambulatory  legs  slender,  suU'ylindrii^l.  the  thinl  pair  the  longest,  the  sec^md  next,  the 
fourth  the  shortest.     Dactylus  of  la«t  jKiir  n'cur\'eil.  , 
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OhaBinocftrciiiu*  cjrlindrici 


.  sp-  I 


T«nf^h  of  carapare  lae  tliBii  tliree-foiirthit  ite  iwBterior  width.  Frouto-(ir1>ital  wiilth  nhant  half 
width  nt  mmpac«.  Cam|iai^c  tuhoylimlricai,  alniofit  level  from  aide  to  side.  Anterior  haK  of  latcrHl 
margin  iiiarkcil  liy  HKhar]>Ki^n"'^t^  '"iC'  ^utunw  visible  alxiiit<-anlia(^  region.  Atimieraii)il<!of  tlie 
hrancliial  n!)(i<iii  tlien;  is  a  ilepreHaion  Siimx  wiiieh  various  Hhallnw  wrinkieil  lumiWB  miliftte,  Surface 
eovereil  with  a  Blmrl  |Hil>e8(:ence.  Front  a  little  wilier  than  either  iirbit;  margin  Hiilitniniate,  upjier 
Mirfacc  with  a  nieiiiaii  ilepTitnion,  wliioh  in  u  donutl  view  nial(i>8  the  inarKin  appear  liiHd.  Mapvin  (i( 
orbit  concave,  <lirectt-<l  uhliiiuely  imtwanl  aiul  a  little  forwHivl.  Ri^lit  <-helij>e<l  larger  than  tiip  left. 
CarpuR  with  inner  aniile  rnnnde<l,  and  without  a  tooth.  ManiiH  iif  larger  i-lieli|ieil  about  oiie-lmlf  wider 
than  that  of  smaller  in  the  mtfle,  and  mneh  more  Hwollen,  its  fiiiKem  ftapi:^  at  liaHe;  in  the  female  tile 
hauda  are  more  nearly  equal  and  the  Dngerti  do  not  icape.     .\iid)ulHtory  legs  narrow.  friii|;e<)  with  hair. 

The  following  are  ttie  diineniriona  of  two  spe«'imeiie: 


This  S|)ecies  is  dirtinjiiiislieil  a 
re  cylindrioAl  cai&pace. 


1  till!  tlin*  pn-vioiisly  de«TilK.>ii,  liy 


Type  locality,  Mayagiiez  Harlnr,  Torto  Rieo,  12  to  IS  futhcmis.  rand,  niiid,  Ptation  tVtHl,  4  males. 
2  females  (Cat.  No.  237«.'i).  Other  Porto  Rieari  lotalities  are  off  Ajtiwlilla.  137  fathoms,  rmnd,  mn.'l. 
and  shells,  station  605.'),  1  li:inale:  Maya«rnei'.  IlarlHir,  T  [alhonis,  stieky  mnd,  slAticm  <iO.~>!l,  1  female: 
MnyaKnez  Harbor,  7h  to  ill  lathoins,  riH-ky,  sand,  iind  eonil,  Htslion  SOin.  1  mnle,  3  jitv. ;  MayaKuex 
IIarK>r,  1B1  to  172  fathoms,  rand.  mnd.  xlation  <tORtt,  2  iiialex,  2  females. 

Oanni  SFEOCARGDm  SUmpun. 


Carapace  lonfiitiulinally  iv>nvcx,  almost  )temicyliDi)ric-jil,  transvcrHely  nearly  fiat;  ]>osti'riorly 
narrowing  very  little,  anteriorly  margins  areiialo  anil  dentate.  Front  l«m  than  half  the  wi<llh  of  iiira- 
{lace.  Orbita  niar^nal,  olilont',  cye^  movable.  Onter  niaxilli|H>dH  moderately  w|>arHl<><l  from  eiirli 
otiier;  nieruM  anljquailratc,  with  a  iioleh  at  antero- internal  anvlc  for  the  intieriioi)  of  luilpiiH.  Fimr  luii 
alxlominal  HeKi»ents  narrow.  exj«miiig  largely  the  rtemal  segmenl;  thini  stymi-nl  mnili  wider,  bill 
i<till  not  exlendintc  to  eoxal  joints  of  legn;  third,  (onrtli,  and  fifth  wyments  coaleHcecl.  ChelijHil]'  xhort, 
thick.     Ambnlutory  legs  narrow,  smooth,  eompressed;  dactyli  lung,  cillate. 
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SpeociirGinua  caroliaeosie  Stimpeon. 


Carapace  punctate,  obsoletely  graiiiilalt^l  toward  margins,  (laslric  reditu  well  defined.  Antero- 
lateral region  5-tontheil,  inrliiiling  aitfjlo  nf  orbit;  hcthtkI  tiMilh  HlialloK'.  ronudeil,  ami  not  ili>itinotly 
separated  from  firxt.  Thinl,  foiirtlt,  and  fifth  leetli  well  niarkeil,  t'lmrp.  M^jianiteil  by  i-ksrly  marked 
U-shaped  BiiiiMen.  Front  alKHit  one-third  width  of  cwrapai-c,  with  a  niolian  iioteli:  llie  two  lolies 
fliightly  oblique  and  sinnotis.  Menis  i>[  pliclipeiia  witli  a  strong  tooth  above  near  dintal  eiiil ;  <'ar|i«8 
with  a  blunt  tooth  at  inner  an^le;  hand 
smooth,  punctate.  Dactyhix  nC  lai<t  pair 
of  ambulatory  lep-  rur\e<i  iipwanl.  Sur- 
face pulies(«nt  except  that  of  the  fingers. 
Lines  of  hairs  on  the  Iiands  and  1in(>(>Ts 
and  the  margins  of  tlie  ambulatory  letc?. 

Male,8tation  6074;  Length, 6.^ mm.; 
width,  S..5;  width  between  outer  an^li-n,  G; 
width  ol  front,  3.  Female,  illation  6074: 
I.«ngth,  7.S;  width,  9.8;  width  between 
outer  orlHtal  anglee,  6.!i;  width  of  front, 

Charleflton  Harb.>r,  K  C.   (tyjH.' 1.^  ff-'i.--"!^- 

eaiity],  in  publerranean  galleries  ex cavateil  in  mud  at  low-waler  mark  by  othiT  crustaceans  or  by  large 
wonns.  Tortugas,  dreilged.  Mayagnez  Harl>or,  Porto  Rico.  12  to  18  falhoms.  atatlon  6061,  and  in  TS 
to  76  fathoniH,  station  606.^;  oS  I^lertn  Real,  8j  fathoniK,  fltation  6074. 

The  Porto  Tliiwn  spei'imena  are  wider  limn  the  tv]*,  wliicb  was  nn«sureil  by  ^ltinip<on  and  ia 
not  extant,  their  lateral  teelb  art<  more  distinctly  se|iHratiil,  and  the  Nceimtl  tiKitli  more  proniiitent 
than  in  Stinijmin's  figure.  The  specimen  fmin  Tortugas  whicli  1  referred  to  .V.  niro/ificiwti'n  i[i  ISflS, 
though  Hinaller  than  the  tyjie,  has  Ilie  i-ame  pro|x>rtion><  and  liiniilitr  te«-th.  There  iy,  however,  in 
the  Museum  of  CVmi)>aralive  Zoiili^y,  n  male  from  Charlei'lon.  S.  (-..  the  tyiie  locality,  wbich  is  aUmt 
tlie  same  size  as  the  ty|ie  Hpeeinien,  but  iti'  pro|>ortionale  width  is  intt^nnediatc  l)etween  the  type 
anil  the  Porto  Rican  s[iecimens,  while  ihe  teelh  are  prominent  ami  well  He|>araleil,  as  in  the  latter. 

Oenni  EOCKAT0P8IS  Smith, 
£Nmifn|i»'i> Rmllh.  TraniLOonn. Amrl. Sci.. II, X>.  1X69, 

CarajkBce  <'rinvex  in  an  antenvimsterior  acid  a  trariHven*"  ilin-ction,  narrowing  considerably 
poflleriorly,  an terti- lateral  margins  with  large  teeth.  Front  lew  than  half  the  wiiith  of  earapace. 
Orbitn  and  maxi1li|ie.lH  similar  to  tliosi-of  S|>ft>nlr•■illll^'.  Third  aUhiminal  segment  not  in  cimtact  with 
coxn^  of  fifth  pair  ■>(  feel  in  typical  siiecies;  thinl,  fourth,  and  fifth  !<egments  coalen-eil,  Clieli;>ed8 
short,  thick;  |ialm  angular,  with  a  distinct  su|>erii>r  marginal  line:  linger'  elongate. 

Eucratopaia  spimdeiitata  (KenedicI). 
Kacralopliu  ipinbltutnla  BcnfiKrI.  Jiihiiv  [fcipkliiv  I'niv,  clr,,  :tl.No,a7,|i,77,1sVJ:  KnlhlHiii,  Ann,  liiol.  Jninaliii.T,  as  IHST, 
kuintlaii'u' r/iiniilnilnln  Kalhtmn.  Bull,  !.nli,NiiI.  Hi^it.StJilr  rnfv,lc>wii,iv.3<l,lS!iR. 

Cara|iace  flnely  granulate  and  piilx'n'ent.  Regions  distinclly  markeil.  Front  lens  than  oniMliird 
the  width  of  carapatv,  hilolieil,  lolien  slightly  mundixl.  Orbit  slightly  wider  than  fnmtal  lobe, 
lateral  teeth  live,  including  orbital;  the  a^-ond  shallow  and  seininilefl  from  tlic  first  by  only  a  slight 
tnnuK;  Ihinl  roundeil,  obluse,  and  little  projecting;  fourth  and  fifth  proniinent.  fpinilomi.  Menis  of 
cheltpe<ls  with  a  superior  tooth  near  distal  end;  carputt  with  two  ^piniforui  teelh,  one  al  inner  angle, 
the  other  Im-Iow.  Palm  miiootli  <>i\  iinler  face,  granulale  aliove;  lingers  slightly  lient  down  in  Ihe 
larger  cheliiHMl,  mon'  !u>  in  the  smaller  chclijieil.  Ti-eth  of  fingi-rs  irn^'ular;  wlien  doaeil  the  liugerH 
leave  a  slight  gaiw:  proxiinally.  Ambulatory  legs  jiuliewvnt  and  wilh  hairy  margins.  ])artyli  of  laat 
pair  ttlighlly  nx-urveil  and  lieni  upwanl. 

I.«ngtli  of  male  fnmi  ltoi|ueron  Bay.  11  nun.;  width  lielwci'ii  pcimltimate  marginal  tei>lh,  15.5 
mm.;  width  lielween  outer  orbilal  angles,  9.8  mm. ;  width  of  front,  4.H  mm. 

Jamaica  ( BencilicI,  Rathbnn);  Trinidail;  Monos  Island. off  Triniilad:  IWrto  Real  and  Ito<,ueron 
B»y,  Porto  Rico. 
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Oennt  PAHOFLAX  Btimpton. 

Pnnnplnx  RMmpson.  Bull.  Mil*.  Comp.  Zool.,  ii,  151, 1871. 

Canii>a<'e  artjuate  anteriorly,  qiia4lrate  posteriorly;  front  ailvanoed;  antero-latcral  margin  dentate. 
MeruHof  outer  inaxillipe<l8  with  inner  ponterior  margin  notehe<l;  also  the  inner  anterior  an^le  notehe<i 
for  articulation  of  palpufl.  Cheli|XMlH  heavy,  jiahn  robust;  finjjerH  nhort.  A!nl>ulat*>ry  legH  narrow. 
Firnt  »t^nient  of  alxlonien  of  male  is  wi<le,  covering?  the  atemum;  the  wn-oml  narn>wer,  exjKw^inj?  the 
Hternum;  the  thin!  wnder  than  fiecHind,  but  still  not  nothing  the  eixxje  of  fifth  i>air  of  feet. 

Panoplaz  depressa  Stimpson. 
Pnnoplojr  fte]}ref»ti  Rtimpson,  Bull.  Mus.  Comp.  Zoc>l.,  ii.  1.'>1,  1H71.  , 

Carapa(«deprea8e<l,  regions  fairly  well  marktMl,  surface  finely  punctate,  granulate  along  the  lat4>nd 
teeth;  two  oblique  epigastri<MolK^.  Front  with  two  rounde<l  lol)es.  Su|H»rior  orbital  margin  with  two 
notches;  orbit  as  wide  as  ea(;h  frontal  lol>e.  J^teml  teeth  five,  including  orbital;  the  siH'ond  shallow, 
separate<l  from  first  by  a  shallow  sinus;  the  thinl  large,  blunt,  outer  margin  very  arcuate;  fourth 
triangular,  with  aspiniform  tip;  fifth  very  small,  not  pnijecting  Injyond  gtMieral  outline.  Postennlat^'ral 
margins  UKMlerately  converging  iM)8teriorly.  Chelii)ed8  unecpial;  merus  and  (carpus  granulate  toward 
the  margins;  merus  <lentate  on  sui)erior  margin;  carpus  oblong,  witli  a  sUMit  blunt  tooth  at  the  inner 
angle  and  a  few  tubercles  l)elow  it;  an  anterior  transverse  groove.  Hands  smf>oth  an<l  roun<le<l, 
punctate;  fingers  dark  brown,  color  not  extending  to  {talm;  prehensile  tet»th  broaii,  h»w,  a  larg<*r  one 
at  base  of  dactylus;  no  gape.  In  the  female  the  upi>er  surfact*  of  the  manus  is  flattent^i,  with  trail's  of 
two  longitu<linal  carinie  ami  an  interme<liate  furrow.  Meral  joints  of  ambulatory  legs  roughene<l  on 
anterior  margins,  following  joints  hairy. 

Length  of  male,  6.8  mm.;  width,  9.5  mm.;  width  l»etwe<^n  outer  orbital  angles,  6.5  nun.;  width 
of  front,  3  mm. 

East  and  Middle  Keys,  Tortugas,  5  to  7  fathoms  (tyi)c»  hwality);  Jamaica.  Port^i  Rico:  Mayaguez 
Harlx>r,  4  to  6  fathoms,  station  60()5;  off  I'unta  de  Melones,  7 J  fathoms,  station  6()72;  off  Ilumavao,  94 
fathoms,  station  6099;  Kns4>nada  Hoivla,  Culebra. 

Family  PALICin.4i  Rathbun,  1898. 

Carapace  broadly  transverse,  sul>quiulrilateral;  antenHlateral  margins  dentate.  Fronto-orbital 
width  gre-at,  front  <lentate.  Orbits  and  eyes  large.  BuccmU  cavity  <|ua<lrat4»;  outer  maxilli)>e4ls  not 
covering  it;  ischium  stnmgly  j)nHluctMl  forwar<l  on  the  inner  side;  menis  small,  subtrianguhir,  with  a 
noteh  on  the  inner  distal  side  for  the  articulation  of  the  ]»al[>us.  Affen»nt  channels  to  branchia'  oi>ening 
at  iMises  of  chelipeils;  efferent  channels  at  antcro-<»xternal  angU^s  of  butHral  cavity.  (^heliiKnls  of 
moiierate  size,  often  une<|ual  in  the  male;  usually  tidn^rculate  or  granulate.  Next  thrtn*  jiairs  (►f  f«H't 
long,  slender,  and  nmgh.  l-Aist  |iair  very  short  and  slender,  sulnlorsal,  sm<M>th.  Abdomen  of  male 
much  narrower  than  the  sternum. 

This  family  contains  only  one  genus. 

Oennt  FALICU8  Fhilippi. 

CipnojMtlia  Ronx.  (Unixt.  MMH.  (pitK^';  77),  182X.     (Name  prcoc<'upied.) 
pitlirmt  Philippi,  Zwoltcr  JahronN'r.  d.  Ven'iiiM  f.  Natiirk.  in  (lawu'l,  11,  183S. 

C/hara<!ter8  of  the  familv. 

AV//  to  the  Porto  Riatn  sf>eru*H  of  the  (jenitj^  Palinui. 

A.    Abdomen  and  Htonuini  with  (>oTmpi(niou.s  lauiiniforin  exfMinsionR,  visible  in  a  dorsal  view nltrtmitus 

A'.  A!»domen  and  sU»nnini  withont  <*onspienon8  laniinif(»rm  expansions,  visible  in  a  dorsal  view stra 

Palicus  alteinatus  Rathbun. 

l^ilinm  nltmmtux  Batbbnn,  Proe..  BSol.  S<»o.  Wash.,  xi.  ^\  IHt)?. 

('ara|m<v  sulMpiadrate,  ^-oarsely  gninulate.  Front  with  four  <listinct  lol)es,  the  me<lian  |Miir  smaller 
a'ld  more  dt»eply  sepanited  from  e^'h  other  than  from  outer  jMiir.  SujH'rior  <»rbit-iU  lol>es  HulH|ua<lratc; 
outer  margin  of  outer  orbital  tooth  nearly  straight;  ineiliaii  lt)l>e  of  inferior  margin  most  atlvanctnl  at 
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its  inner  antrW.      [-atenil  t»f»'tli  tw«».  ''n-fti'l,  I«iUitr-,  ■»l'tij'^;  in  Uirj^' s|i*^'iiiu'ns  ;i  thin!  wr\-'*ni;ill  tii^th 

Thrr»*;ii>*  tW'i  iiiriii-'-t  ttif  ri;;i[»*  ii.  thU  <|»ii»->.  hii'iu-  ilit- :tp(vii«la<jt>siif  tir>c  ^::iiu>ritot  al«*li>iiicii 
ar*"  Titn»ii'jr  an«l  tui^tKtl.  tip  Ml-'U-'l.  itiii^T  ii-r-*-  thintu  r  ainl  li»ni:%T  tluiii  ••ur^T.  In  tin-  ^^t-wubi  ifnn  the 
a^•^i^•n*!a^♦.-^?  ;ir>-  weukt-r  ;iii«l  tp-r  twi-st*-*!.  tli».'  tip  N-s-*  <pn;iirniir.  In  tht*  nrvt  ii»nu.  tin*  i*holi|»»ils  ai\* 
verj-  iint.'«|iuil.  rli*-  i»-ft  :il^v;i\<  ^Uri-U-r  ari-l  Ui-;ik.  tKf  rijht  farj%'  atnl  lii-avy.  IV»th  ohfliju-iU  liiN*n"iilate 
3U<I  |iiit^fH>-rit.  <.';irpii-  i.T\»-r*-tl  Miti:  irr^-rnlar  laiuiuiftirni  I«iU'-:  Tnaiiiw  sunnniitttol  ^»y  ;•  liiHiblo 
oiv«»t  iff  !«iu^.  Wi'lth  I  if  riirht  ruaiin-i  at  \t<  •li^tal  fii»l  tiiriaN  urit^hali  lriit;tli  ot  tHRiiiatt-.  l*i»lU«x  wry 
s^hort.  iKii-tyliL-  -tn-ri'^ly  Utit  il-uri.  ••v.rlappiiivr  i-'lu-x  ar  tip.  Ij-t't  !uanib*a  littlo  M\or%'  than  o!u»-thinl 
wiflch  •»£  riiLcht.  »'iilan;!n;.:  f-ut  Httlr  t^wanl  tfio  '.■■n-^  ar:«l  ratluT  narp»\\  tinirere.  In  l\w  !<\ni!id  fi»nu  ol 
the  male  the  ri;:Kt  tnaniL"  i*  ar««iiit  twi».v  l\\.^  wMth  mi  Ivfi  an-l  it.-f  tini:\»r»  ar^»  also  It.»n^an«l  ^leriiier.  In 
the  female  the  haniN  ar>-  rm-n*  i^.'urlv  ♦iiual.  Tlit*  -i^t.i'nil  ainhnlat^rv  Itv  is  aNmt  twiiv  the  len«jth  ol 
i'ara[««.-e:  the  tinrt  r»;arh»-;  a^^-tit  thf  nii«MU-  ••f  pnn*»hi<  .'f  H'otni!:  the  thinl  reaches'  a'-^'tit  tniiidle 
of  ilaiftyhti  of  TTt.tiinil.  TFie  in'-ri  are  r»»n;:h  with  s[iiani«»s*-  tnU-nles.  an«l  have  twn  litti^itinlituil  i:ni«>vee 
•jn  iip|ier  7»iirfai-e  an«l  ••!>•  tin  anteri"r  i^nrtaiv.  The  anterior  manriu  tenniiuites  iu  a  hUint  r^i'taiiLnilar 
tfM^ih  in  the  see»»n«l  anil  thinl  jxiir*:  in  the  tir^t  i»air  tlii<  t»»«ith  is  pnMlnt-«.-«l  ontwani  ti'wanl  the  •■arpibi. 
Piirfteri  *r  niandn  «»i  the  •l:u.'tyl:  ii»n«-avi:-  a-i  a  whi»U*.  )«iit  nt-arly  <tniijrht  f«'r  the  pn»\inial  twik-thinU. 

rKmen>iim-  •*(  male,  ffrni  ::  I>*n'jth,  ri.*i  nini.:  wiilth.  7.rt  ttwn.:  len^rfh  •■:  -^i«»nil  atnlmlatury  Unr, 
14  mm.:  len^h  •>(  mem-?,  4.4  mm.:  i-arpnr.  -.1*  luni.:  pri»|»i".li.i<.  S.finim.;  'laftyin-.  'X'2  mm.  Male, 
form  ii:  L»*nvrth.  II  mm.:  ui.lih.  lo.l*  mm. 

Off  St.  Thi»ma."S.  2«.»  t««  'SA  fath«»m<.  -tati^-n  ♦i*.»7v*.  Fi.-f-.  If'H'k'.  I  male,  iurm  :.  an^l  I  vihiu::  female. 
From  off  Ca|>e  Hattera.**  t<»  the  trwU  "i  Mi:-xi«-««.  L'4  ti*  *iO  tathi>m$. 

Palicus  sica  :.\.  Milne  Ktlwanlsi. 
f'wmni0>iiti.*i'-*i  \.  M:l:.-  K-lwur-!*.  B:":    M>.  I'-rip.  Z.*-:..  vie:.  -V.  I^n'    j«rt- 

Cara{4M'»*  •jrunnlate.  many  •»!  the  L:runiiU*s  [urmitik:  rlibitir>  ••n  thi*  !n«»re  i*levate»!  ni;ii>n!«.  Knitii 
with  fnar  small  tnlii-nMilifurm  tr^th.  th*-  meilian  tin*  mt^-t  pmminfiit.  ^i-partittil  fn»ni  «-ai-h  other  ^y  a 
•leep  triangular  n«»trh  an^l  irum  the  lateral  teeth  hy  very  hncitl  rihallfw  >inn>*-s.  The  t'»«th  nf  the 
i*iiIierior  tifhital  l-inler  nejir»-st  pn*«»rhital  i.<  arenate:  th»*  next  narp»wer.  al:*i>  i^htaM*.  The  nu\ii;ui 
jiiiliorhitai  It'l*-  i**  -uhtrianiTilar  an«l  mui-h  le<^  a«lvani-eil  than  inn^r  \**W\  The  lateial  margin  of  i-ani- 
jHtav  liean?  thnt.'  small  ihieken»'«l  t»*etli.  Just  aU'Ve  |Misteri»ir  marv^in  a  sinni>ns  line  of  till iei\*U>it.  Kin»t 
^le^nent  **i  a^tl^men  with  a  narri»w  tiirina  '"n  either  '*i«le  Iteliin^l  the  i».*sten»-laienil  anirle  of  i'ani}wuv. 
Si-tijntl  i-arinaltil  ihrnuirhiirit  its  wiilth,  the  e;irina  mneh  l«ini;er  in  ivuter.  Tliinl  s^vment  t'arinat^^i. 
Irtit  unieh  !es*!^  -harply.  .\  e;irina  ^n  sternum,  in  a  line  with  suinn*  Ifetwt-en  s^-t'nnil  an«l  thinl  allium- 
inal  Hejfmeut.'^.  exten^ls  well  ..iiiwanlly.  hut  n«'t  ^<l  far  i»iisteri«irly  a.**  the  s*vi»n«i  aUloniinal.  Th^-M' 
farinsf  fi.»nii  h«»riziintal  plate.^.  \i>il»le  in  a  ihtrsal  view,  extvptim:  that  i.»f  the  thinl  alMlnniinal  -•H-irment 
ill  the  male.  (*heli|»«-«l>  >len«ler  an«l  l"»vMe.  Amhiilai»»ry  leirs«if  miMleRite  Ien;;lh,  the  thinl  \ery  little 
shorter  than  se<-Mnil.  tli»*  tirst  very  slen«ler  ainl  r»*a«'hi[ii:  aUnit  miilway  of  e:irpu.<  oi  s^t-oiiil:  nieni!> 
of  Heeoihl  {lair  Ion*.;  an«l  oim|i:iratively  narntw:  of  s4i.*onil  an«l  thinl  i>;tirs  with  loin:iiu<iinal  n^sfof 
ppiniilesi.  an«l  a  ile^'p  '.rn.itive  nii  anterii»r  half:  anterior  ilistal  anirU-s  snhnitan>riilar. 

I>'ns;th  of  atlnll  female.  •».**  rum.:  wiilth.  l.'l.'Mnm.  Tin-  wiilih  varies  in»ni  !.-•>  tinu's  its  length 
in  small  sjn'timt-ti"^  to  l.;>v*  time.-  its  len'.;th  in  lanre  one>. 

Mavsufiiez  Harl»or.  '.»7  to  l:^l  fathom<.  ^^tation  »i«"»i7.'  1  yi»nnu'  male.  From  the  tTuli  i*!  Mexieoami 
Florida  Kevs  to  I'larl^aih'-  ami  <irenaila,  t'^^  t«»  117  fathom^i. 

Family   GEcARCINin.^  Milne   Edwanis,  is?;.      LamI  Crabs. 

Carapa«*«.*  ilifrssilly  very  innvex.  e^iieiially  'lilaieil  over  ami  in  !n»m  i»f  the  hrani'hial  rwi'Ui-,  with 
the  anten>-lati*rHl  niarjin-  nsnally  eiitin.*  an<l  '■in>ni:ly  an-nate.  The  front  is  of  mo<1cnite  wiilth  aiul 
rtmiijflv  «letlexe«l.  The  •»rhit-  an-l  lye-^talk- an* -if  inotlenite  **ize.  The  thinl  maxillii^1U  liave  tlie 
fifth  joint  artienl;ite«l  at  tin*  fn^nt  outer  or  near  the  fnint  inner  amrle  or  at  the  ai^-x  of  tin*  fourth, 
which  s«>m«'tinje*  ennjpletely  louivaN  it.  The  iheli|HiU  in  the  aihilt  male  an'  i»owerful.  usually 
iine«jual.  The  >«*venth  ji»int  in  the  walk  in*.:  Ie'_'-  i**  nearly  always  irninulaiiil  anil  arnu-*!  with  liwiiri- 
tuiliual  rows  of  -pine-;.  The  pliM.n  of  the  male  u-u:»  I  ly  ion  i-r^  the  whole  sjuuv  U'lwrt-n  the  has*  s  of 
the  lart  pair  of  walkin-j  leirs. 
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Knj  0»  the  Porto  R'utm  ijmera  of  the  fninUtj  (ieatrcinulK. 

A.  PalpuH  of  oiitrr  maxillipoilM  insertwl  on  inner  faoe  of  merti8  near  its  summit  an<l  coni^jahHl  under  the  joint . .  GrrtirHnu« 

A'.  Palpus  of  outer  maxilliiHHlH  inserteil  at  external  angle  of  uhtus  and  exjMjKeti  to  view. 

B.  Inner  edges  )f  schium  and  meru8  of  outer  maxilliiK?<lh  in  one  line I  'nd*K 

B'.  Inner  edges  of  ischium  and  menis  of  outer  maxillipcds  forming  a  reentering  anglr CHrdijHtma 

Oennt  OEGABGIHUB  Leach. 

Of cnrcimut  huach,  Kdln.  Kneye.,  vii,  430,  iHll. 

CarapaiH'oval,  not  high,  !mtiiiu<'!»  swollen  laterally;  laU»nil  niaivin  not  dirttinrtl  y  niark<'<l.     Front 

verj'  strongly  nvurvtHl  downwanl.     Or])it8  tU'ep,  oval,  an<l  witliont  a  notcli  i)n  the  external  inanrin. 

Inner  antenna*  alnios«t  entin?lv  c*ontvale<l  under  the  front.     Biiecal  eavitv  nearlv  <'irenlar.     Kxternal 

maxilliiK-HlH  very  wide,  with  a  wide  8i>a<.^»  In'tween  tliein;  the  nienw  aa  largt*  ju*  the  iseliinni,  and  eovern 

entirely  the  ^?nlall,  two-jointe<l  palpus  which  is  inserteil  on  it^  inner  faee.     Margins  »»f  ftH.»t  arnunl  with 

spiuiform  teeth. 

Oecarcinus  lateralis  (Kreininville). 

OcypocUi  laicmlig  Freminville.  Ann.  fk-i.  NaU  (2),  in,  2v.M.  ls:t'». 
Occarcinm  Uittraliif  Liui^Tin,  Iron.  RC^gno  Anim.,  pi.  v,  1.  1. 

Carapacre  four-tifths  a«  long  as  wide.  Me<lian  and  (•ervi<'al  snturwi  «Uvp.  Uiteral  Ininler  with  a 
few  spinules  m»ar  orbit.  r^)wer  margin  of  orbit  denticulate.  Inner  lM»rderof  nierus  <»f  outer  niaxil- 
lipeds  without  a  distinct  notch.  (^helijH'ds  very  unt*(|ual;  carpiLM  without  t«H*th  on  its  inner  margin. 
Fingers  gaping.     Dactyli  of  andndatory  legs  anne<l  with  fotir  rows  of  spines. 

lA'Ugth  of  male,  Vie<iues,  40..*^  mm. ;  width,  50  nun. ;  width  In'twiH'n  outer  orbital  angles,  25.(»  mm. ; 
width  of  front  near  lower  margin,  10.5  mm. 

Bahamas;  Florida  Keys  to  lTnite<l  States  of  Colombia  an<l  Venezuela;  Hernnidas.     Porto  Ki«'o: 

Arn>yo,  under  logs  on  land  20  feet  almve  high  water;  Calialh)  Blanco  Keef,  Vieques;  Mayaguez 

(Gundlatjh). 

Oennt  UCIDES  Bathbnn. 

Vca  Latreille,  Nouv.  Diet.  Hist.  Nat.,  xxxv.W,  1819  (not  I'ca  U'aeh,  1814). 
Ucides  Rathbun,  Ppoc.  Biol.  So<;.  Wash.,  xi,  IM,  June  9, 1897. 
OcdipUuni  Ortmann,  Zool.  Jahrb.,  8y.st.,  x ,  XM,  1897. 

Cara|)ace  oval  and  very  high.  Fn>ut  very  narrow,  strongly  incliiuMl  and  almost  semicirc-ular. 
Orbits  rather  large  and  open  outside  Inflow  the  external  angle.  Buccal  cavity  of  rhondM>i<lal  form; 
merus  and  ischium  of  external  maxilli}HHls  qua«irilateral,  aluiost  the  same  size,  with  a  straigtit  inner 
border.  l*alpufl  articulated  at  outer  angle  of  merus  and  applieii  against  its  ant<?rior  lK)rder.  Datrtyli  of 
ambulatory  legs  not  spinous. 

Ucides  cordatus  (Linna'us).     Plate  1. 

Cancer  conUituf  Linnaeus,  Amci^n.  Acad.,  vi,  414,  ITtKi. 

Ueidct  ctfrdatuti  Rathbun,  Ann.  Inst.  Jamaica,  i.  25,  I8*.i7,  and  synonymy. 

Carapace  of  male  three-fourths  as  long  as  broml.  I^ateral  margin  a  line  of  indistinct  grantiles. 
Chelipeds  very  unet^ual,  the  larger  one  very  long  ami  strong,  lH)th  arniiHl  on  inner  surfa<.*e  with  strong 
spines,  esixH'ially  along  margins;  fingers  six^on-shaiKMl  at  tii)j«,  thosc^  of  large  chela  wi<lely  piping. 
Ambulatory  legs  densely  fringeil  with  long  hair.  Female  considerably  narrower  than  male;  latend 
marginal  line  very  prominent;  chelipe<ls  short  and  sid)e(|ual;  andmlatory  h»gs  sparsely  hairy. 

Length  of  male,  Rio  de  Janeiro,  54  mm.;  WM«lth,  70  mm.;  width  l)etween  outer  orbital  angles, 

43.4  mm.     I>ength  of  female,  San  Juan,  32  nun.;  width,  40.5  nun.;  width  l>etwtvn  outer  orbital  angle.**, 

28.5  mm. 

Porto  Rico:  San  Juan;  Rio  Bayamon,  al)Ove  Palo  Setto;  Porto  Kico  ((lundlach).     ("ulia:  Jamaica; 

St.  Thomas;  Surinam;  Brazil. 

Oennt  GASDI80MA  Latreille. 

OcarduoitM  Latreille,  Encye.  M<>th..  Hint.  Nat.,  Inseetes,  x,  <*»85.  l»25. 

Carapace  very  high,  s<iuarish.  Front  very  wide  and  almost  straight.  Buc<^l  cavity  in  the  form 
of  an  elongated  8<|uare.  The  ischium  of  the  external  maxillii>e<ls  is  narrow  antt»riorly,  and  the  meru.-^, 
a  little  shorter  than  the  ischium,  widens  from  Ix^hind  forwani  in  such  a  way  as  to  form  U'tween  the 
maxilliiKHls  a  rhonil)oidal  8i>ace;  the  merus  is  almost  heart-shai)e<l,  is  cut  on  its  anterior  lM)rder,  and 
hae  the  i)alpuH  inserted  at  its  external  angle;  the  x>al{)us  is  exiK>aeil  to  view.  Dactyli  of  ambulatory 
legs  very  spinous. 
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Cardisoma  giianhumi  I^treille. 

Cardmtma  guaiihttmi  Latrville,  Kncyc.  Meth.,  Hist.  Nat.,  Iiiiiectc'»'.  x,  ftH5.  \KS>. 

Carapace  of  male  very  large,  alxiut  four-fifths  an  loQg  a«  wi<le,  luurh  swollen  outside  lateral  margin, 
which  is  either  faintly  or  distinc-tly  indicated;  a  notcli  l>ehind  outer  orbital  angle.  Front  wider  than 
orbit,  l)ent  down,  witli  a  broarl  me<lian  sinus  on  \\s  margin.  The  chelii^eds  are  extremely  unequal,  the 
larger  one  very  j>owerful,  tu})erculate  along  margins  of  })oth  chela*;  fingers  of  large  chela  widely  gaping. 
Ambulatory  legs  spinous.  The  chelipeds  of  the  female  are  also  unequal,  but  much  less  so  than  in 
the  male. 

Length  of  male  from  San  Juan  market,  77  mm.;  width,  94  nmi. ;  width  l)etween  outer  orbital 
angle**, 68  mm.;  i>osterior  width  of  fnmt,  28  mm. 

Tiahamas;  Florida  Keys  t<»  Brazil;  Bermudas  (Rankin).  Porto  Rico:  Collected  by  the  Fish  C-om- 
mission  at  Cataiio;  8an  Juan  market;  Kio  Bayamon,  above  Palo  Seco.     Porto  Rico  (Gundlach). 

Its  common  name  in  Porto  Rico  is  **  Juey"  (San  Juan  market). 

Family  GRAPSID/E  Milne  Edwards,  1837. 

Cara|3ace  (lepresHtnl  or  mo«lerately  convex,  more  or  le^s  <iuadri lateral,  with  the  lateral  margins 
straight  or  slightly  an*uate.  Front  never  very  narnjw,  in  general  de<'i<le<lly  broad.  Orbits  and  eye- 
stalks  of  nuHlerate  size.  Third  maxilliiHMis  with  the  |>alpus  articulated  at  the  ai)ex  or  at  the  fn>nt 
outer  angle  f»f  the  merus.  Cheli|»e<ls  in  adult  male  usually  sulx^ual,  motlerately  develope<l.  In  the 
walking  legs  the  seventh  joint  is  styliform,  c<»mpre8seil,  and  either  smooth  or  spiniferous.  The  pleon 
at  the  base  usually  covers  the  whole  width  of  the  sternum  between  the  last  i>air  of  legs. 

Knj  tn  the  Porto  Rican  gawrn  of  thf  family  Grapsidx, 

A.  Antenna;  covered  by  the  front. 
B.  External  maxillipecis  without  a  pilifenius  ridge.  * 

C  Antenna*  exelu<le<l  from  the  orbit Goniapria 

C.  Antennte  enterinjr  the  orbit. 
D.  Menu*  of  maxillipeds  longer  than  broa*!. 

E.  Fingers  »p<»on-8haped  at  tip« Grapnu 

E'.  Fingers  acute Gatgraptut 

D'.  Menw  of  maxillipedN  aJi  broad  a»  long Pachygrapmu 

W.  External  maxillipedN  with  a  piliferuus  ridge, 
r.  Lateral  margiii.s  straight. 

D.  Carapace  elongate,  very  narrow  behind AnUu* 

D',  Caraimce  transverne,  iLsually  qua<lrate .Snonna 

C.  Lateral  marginn  arenate  and  entire Cydogmpnu 

A'.  Antenna*  vL»iible  from  above. 

B.  Menu*  of  maxillipedx  large,  as  broad  as  ischium Ptagutia 

B'.  Menu  of  maxillipeds  small,  much  narrower  than  U$chium iVrcwon 

Oennt  OOHIOP8I8  de  Haan. 

Gonitfp«i»  de  Haan,  Fauna  Jai>on.,  p.  5.  1833;  p.  33,  1K35. 

Caraiiace  flat;  front  vertical,  over  half  as  wifle  as  carapai^;  sides  straight,  with  one  tooth.  Sub- 
orbital lo)>e  broad,  reaching  the  front  and  excluding  the  antenna  from  the  orbit.  External  maxillipeds 
narrow;  merus  and  ischium  of  equal  length. 

Gtoniopsis  cruentata  (Latreille).     Mangrove  Crab,     Plate  1. 

Orapsu*  crumtatus  Latreille,  Hiwt.  Nat.  Crust.,  vi.  70,  1803. 
Chraptus  (Gonwi^^if)  cru^ntatu*  de  Haan.  Fauna  Japon..  33. 1835. 

Fn^nt  granulate,  suprafrontal  lobes  four,  margins  crenulate,  orbits  entire  aljove,  two  notches 
below  on  outer  half.  Cara|>ace  with  oblique  ridges  on  branchial  regions,  transverse  ridges  anteriorly. 
Anterior  margin  of  merus  of  chelijje<ls  exi»ande<l,  dentate,  the  upper  and  lower  margins  with  spiniform 
tubercles,  as  is  also  the  upi^er  margin  of  ttirpus.  Hands  with  spiniform  tul)en*les  alx)ve  and  Ixilow, 
the  middle  of  the  outer  surface  smooth,  the  inner  surface  with  scattered  prominent  tubercles.    Thumb 
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and  finj^r  pul)ex<»avate,  the  latter  ppinose  alwiv**.     Aiiibulat<»ry  Iwi  conipn^HMMi  ami  ariii*'«l  with  ntiff 
biac-k  !)ri8tle8.     Pcwtorior  ari^le  of  nienw  of  liwt  jwir  nmiukHl,  in  \hv  otlier  fivt  (U'ntate. 

DinuMiHions  of  male:  lA'iijrth,  48  nun.;  width,  57.5  nnn.;  width  of  front,  UH.tJ  nun. 

BahainaK  an<l  Florida  KevH  to  Kiode  Janeiro;  IVnntu'ola  in  fish  ntoinarh;  IU*riiHi<laH;  Wi^t  Africa- 
went  ('oa«t  of  Niearajrna  (Kinj^ley).  Porto  liieo:  Kio  lUiyanion,  alnive  Palo  Seeo;  IhKtin'H;  KntH*nada 
Honda,  ('nlebra;San  Jnan  (O.  M.  (tray  coll.);  Mayay^uez  (Gundlai'h).  Alw»  taken  at  Na>«au,  Hahanian, 
y)V  the  Finh  Iliitrk. 

Very  abnndant  on  the  inanfjjnive  nH>t«  ami  a  (•onHi»i«*nonH  object  with  its  dark  nnldinh-brown 
Uxly  and  almost  white  i>alni8. 

Oennt  ORAP8U8  Lamarck. 

GnijMnis  lAiimn'k.  Sy«.  Aiiiiu.MUiH  Vert.,  iriO,  IWl. 

Sides  an'uate,  with  one  tooth  l)ehind  the  orbital  an^le.  Front  narrow,  detlexe<l.  .Vntennjv 
entering  the  orbit.  External  niaxillii)edH  narrow,  wi<lely  ^ping;  mernn  oblong.  Finjjers  of  eheliiKils 
excavate. 

Grapsus  grapsus  (Liniueiitf). 

Oinctr  ffnip«ti«  Liiiiia'tiy,  SyH.  Nat.,  10th  ed,,  i,  630. 1758. 

Oancir  {Grajtmut)  graptfua  Latn'illc,  ROguu  Aniiu.  Cuvier,  ni,  HI.  1817. 

Caraitfice  <lepreH8e<l,  transversely  plicjite,  folds  anteri(»rly  broken  n]»  into  s<inamiforni  tnlKTck^s. 
Fmntal  crest  four-lolnnl,  ine<Han  1o1m?s  the  larger,  their  margins  snbtulH^nrulate.  Fnnital  margin 
orenulate,  regularly  arcuate.  lateral  margin  very  arcuate.  Inferior  l)order  of  orbit  with  a  <l(»ep 
fissure.  Inner  bonier  of  iscliium  and  merus  of  clielii)ed  spinous,  lower  margin  of  merus  si»ino-tulH*r- 
culate,  outer  surf ai*e  plicate.  Carpus  with  distant  tul>ercles,  its  inner  margin  with  a  laminate  spine. 
Hand  alx)ve  tul>erculate  and  with  a  large  distal  t<M>th,  externally  with  longitudinal  ridges,  l>i*Iow  with 
oblique  folds.  On  the  inner  surface  the  tul)ercles  and  foMs  are  less  prominent.  Fingt*rs  of  nuHlerate 
length,  tiiJfi  excavate.     Ambulatory  fiHjt  compressetl,  last  two  jointii  spinose. 

Dimensions  of  male:  Ix^ngth,  57  mm.;  width,  65.5  nmi. ;  width  l)etween  outer  orbital  angK'S,  45.5 
mm. ;  width  of  front,  24.5  mm. 

Porto  Rico:  San  Juan;  Aguadilla;  B<M|ueron  Bay;  Guanica  Hay;  n'efsat  Poncv;  Arn)yo;  Hucart^; 
Cal>al!o  Blanco  Reef,  Vieques;  Quebradillas  (Gundlach).     Distributeii  thn>ughout  the  Tropics. 

Oennt  0E00BAP8U8  Stimpton. 

G'eoj7ra7>«UK  Stimpston,  Pruc.  Acwl.  Nut.  S<'i.  rhlla..  x,  101,  1k58. 

Carai)ai!e  depresse<l,  sides  <*urvt^l  anteriorly,  straight  liehind,  one  t<K>th  lH.'hind  the  angle  of  the 
orbit.  Fnmt  less  than  <me-half  width  of  carapace,  strongly  detlextNl.  Internal  sulHirbital  lol»e  of 
ino<Ierate  size,  niching  the  front.  Anteiuue  entering  the  orbit.  Outer  maxilli|>e<ls  narrow,  menis 
scarcely  shorter  than  ischium.     Fingers  o(-cheliiHHls  acute. 

Qeogrrapsus  lividus  (Milne  E<1  wards),     hind  Crnh. 

OmimiS lividus  Milne  Bdwanls,  Hist.  Nftt.Criu*t.,  ii,  K\  1H37, 
GetHfrapsiM  lixHduK  StimpHun.  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vn, 230, 1860. 

Carapace  much  broader  than  long,  depn?ssed.  Plications  nearly  transverse.  Frontal  loU's 
prominent,  front  <leflexed,  its  margin  nearly  straight.  Sirles  of  carapace  slightly  artruate.  Orbit  with 
a  deep  fissure  below.  Merus  of  cheliiHiis  with  transverse  ruga?  alxwe  and  l)elow,  its  inner  margin 
ex|mndtHl,  proximally  <lenticulatts  distally  with  larger  teeth.  Carpus  gntnulate,  a  short  spine  on  the 
inner  margin.  Hand  and  dai!tylus  tul)en'ulate  alM)ve,  externally  and  Udow  with  short,  obli<iue  rugic; 
fingers  acute.     DLvjtal  angle  of  meral  joints  of  last  pair  of  ambulatory  feet  rouinle<l. 

Dimensions  of  male:  Length,  24.8  mm.;  width,  80.2  nnn.;  width  l)etween  outer  orbital  angh*s,  24.5 
mm.;  width  of  front  bi»low,  12  mm. 

Florida  Keys  to  Sabanilla,  United  States  of  Colondua;  Bermudas  (Verrill);  I»wer  Calif(»rni:i  to 
Chile;  James  Island,  (Talai)agos.  Porto  Rico:  Puerto  lieal;  Ponce,  on  reefs;  Hucares;  Enseiiada  Honda, 
Culebra;  Vieques  (Dr.  L.  Stejneger,  March  28,  IIHX)). 
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Oennt  PACHT0BAP8U8  Randall. 

/•^irhyf/rapitiiit  RmulHll.  Jour.  AcH«l.  Nat.  S<-i.  PhilH..  viii.  127.  1X39. 

('arai>ju*e  »«>nit*what  iiarrowtnl  l)ehiii<l  ami  with  transvenH*  Htria'.  Side.**  i»iitin%  or  with  one  f»r 
two  teeth.  Front  more  than  half  the  width  of  the  rarajvatv,  nio<lerately  deflexe«l.  Inner  Hii)H)rbital 
lolw  small,  allowing;  the  antenna*  to  enter  the  orbit.     Kxtemal  niaxilli{>e<ls  wi«lely  ^apin^:  meniH  as 

broad  a.*'  lon^. 

A'(f'//  to  thf  Pttrlit  Rirti/i  MfM'riftt  ttf  ttie  ijfuin*  I'firhffffrtifutiiit. 

A.   SuiKTior  iimrKiii  of  (taliu  iiml  iiiovabk*  tinker  ciitirf tmnwfn'uii 

.V.  Supfri<»r  iimrgin  of  (Milm  and  movable  flniBrer  drnticiilati' gractiit 

Pacliyg7ai>8us  transversus  (iiblx$8. 

^V«;wfw*« /rrtHj«»yrKMx  Git»bes,  PrtM*.  Amer.  A»<o<?.  Adv.  Sci..  iii.  IM.  !«.%. 
Ptithygmitmt*  trunnvent\i*ii\h\)cs.  Frr>o.  Amer.  .\.«»oc.  Adv.  Sri.,  in.  1«2,  IH-tO. 

Carai>ace  depre«*<*<l,  shining,  with  trannven^e  pliese,  oblique  on  the  branchial  rtyion.  Sidw 
strongly  converging  jKisteriorly,  slightly  an-uate,  with  one  tooth  Ijehind  the  orbital  angle.  Frontal  loln»s 
pn.>minent,  front  .sinuou.«.  MeruH  of  <-helii)ed«  ^ith  transven*e  nigje,  inner  margin  denticulate;  carpu.« 
nigoHe,  with  an  inner  n>unde<l  tubercle.  Hand  minutely  granulate,  a  longitudinal  riilge  on  lower  outer 
surface,  margins  n»unde<l;  dactyhis  with  upper  margin  smooth.  Postero^listal  angle  of  the  merus  of 
the  ambulatory  legs  dentate. 

Dimensions  of  male:  l.<ength,  11.3nmi. ;  width  at  lateral  tooth,  14.8  mm.;  width  at  outer  orbital 
angles,  14.5  mm.;  width  of  front  below,  S.3  mm. 

Bahama^^  and  Florida  Keys  to  Rio  de  Janeiro;  B<Tmudas;  West  Africa;  Oriental  r  gion;  GaIai»agos 
Islands;  California  to  Peru.  Porto  Rico:  San  Juan,  on  l)each;  Mayaguez,  on  re  fs;  Puerto  Real; 
Boqueron  Bay;  (ruanica  Bay;  Guanica,  on  rei»fs;  Ponce,  <»n  n^efs;  Arroyo;  (''al)all<»  Blanco  Reef,  Vii-iiues; 
Knsenada  Hou<la,  Culebra;  Fajardo. 

Pacbyg^apsus  grracilis  (Saussure). 

Mfliilt»njrnp*u^  'jmcUiff  ^\\^\\Ti\  Mj'-m.  .<<h'.  l*hys.  Hist.  Nat.  <i«'iK''Vi'.  xiv.  443.  pi.  ii,  f.  !.*>.  IKTis. 
/"Hr/ii/f7rfrj>xwv«r/rri<*iVi>  Stimpson.  Ann.  Lye.  Nat.  Hist.  N.  Y..  x.  113.  1S71. 

(^arapace  nmch  as  in  /*.  IrauMertnn^  but  with  no  folds  on  the  canliac  region;  lateral  margins  nearly 
straight,  with  one  tooth.  Frontal  lol)es  nearly  olisolete;  front  very  broad,  nearly  horizontal,  regularly 
an-uate  and  minutely  crenulate.     Hand  and  dactylus  of  chelipeii  spine*!  or  t(M»the<l  alnive. 

Dimensions  of  male:  Length,  12  mm.:  width  at  lateral  tooth,  IH  mm.;  width  at  outer  <»rbital 
angl<*s,  15.5  mm.;  width  of  fnmt,  10  mm. 

Bahamas;  Florida;  West  Indies;  Yucatan;  Sabanilla,  I'nite^l  States  of  Colombia;  Rio  Parahylm 
<lo  Norte,  Brazil;  Bermu<las.  Porto  Rii^o:  Bo4|ueron  Bay  {Fmh  Hank);  San  Juan  «J.  M.  (iray  coll.). 
\Wi  taken  at  Nassau,  Bahamas,  by  the  Fish  Conunission  i»arty. 

Oennt  ARATXTS  Milne  Edwards. 
Amtu»  Milne  K«lwanN.  Ann.  S<'i.  Nat.  {'A),  XX.  1^7  {IM).  In-Tli. 

Carai»ace  tnipezoidal,  elongate,  narn>w  lx'hin<l;  sides  straight,  entire.  Front  deflexe*!,  very 
broad.  External  maxillii»ed  with  an  oblitpie  ]>iliferoiis  ridge  croBsing  the  merus  and  ischium:  menis 
elcmgate;  ajn^x  rr>un<h*<l.     Ambulatory  feet  compresse<l,  the  dactyli  very  short. 

Arat\i8  pisonii  Milne  h^lwanls.     Mnuijnuf  ('rah, 

Scmrmn  i,it»mii  MiUif  Kdwanls,  Hist.  Nat.  Cru.'-t.,  n.  7«.  pi.  xix.  fiKs.  4  an<l  5,  isXl. 
ArntuHpimni  Milne  K<lwanK  Ann.S<'i.  Nat.  C^.  XX.1S7  «1.\S».1W»:<. 

rarai»a<'e  tranverseiy  an-uate,  branchial  regions  obliquely  plicate.  Regions  well  !narke«l.  Frrmt 
vertical,  its  margin  two-lolx»<l.  Menis  of  cheli|>e<ls  triquetral,  margins  denticulate,  inner  margin  slightly 
ex|)an<le<l  distally.  Carpus  externally  granulate.  Han<ls  everywhere  granulate,  the  outer  surface  of 
palm  an<l  fingers  ornainentc<l  with  jKMicils  of  stiff  bhu'k  hairs. 

Dimensinti^  of  male:  lA^ngth.  28  mm.;  wi<lth,  24.5  nun.;  width  i»f  front,  16.7  mm. 

Floriila  to  Brazil;  wi»st  coast  of  Ni«'anigua;  Fj-ua<lor.  Porto  Rico:  Mayaguez,  in  fresh  water; 
I^Npien^n  Bay :  PiuTt« »  Real ;  Hucares,  wheiv  it  was  seen  clind>ing mangrove  trees.  Also  taken  at  Nassau, 
Bahamas.     San  Juan.  Porto  Rico  (trundlach);  also  colle<'te«l  by  G.  M.  Gray. 
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Oenni  8E8AR1IA  Say. 

Sefornuf  Sny..I<«ir.  Phlla.  Acnd. S<'i.,  i,7ri,  1817. 

Cara|>iu'e  thick,  <|iUKlraU';  lateral  maixiiiH  Htrai)j;ht,  and  rntin>  or  tiMithttl.  Kxtrrnal  iiiaxilliiHHls 
with  an  oblique  piliferouH  ridf^  cnDeflin^  iHohitiin  aii<l  incriiH;  the  luenis  ehnipite,  its  a|)e\  rouixhHi. 
Antenna*  enterinjr  tlie  orbit. 

Kei/  to  thr  Purto  Rinnt  unhijnivrn  nf  thr  t/nins  SiMirtiio. 

A.  l^Httrml  margins  with  a  l«M»th  tn^hiiul  the  orbital  hiikW* .S*mtrnnt 

A'.  liHtfral  mnrKlns  enlirt" .  •>fointioptiA 

Snbgennt  8E8ABMA  Say. 

lateral  niarginn  of  carajMiee  with  a  t<>oth  V>ehincl  ort)ital  an^le.     No  |HHrtinat4Ml  rid^ri's  «»n  up|H»r 

8urfat*e  of  the  jMihn. 

Sesarma  (Sesarma)  cura^aoense  <le  Man. 

ScMntm  runi^ififnfis  *W  Man.  Not«<  Leytlen  Miw.,  xi v, 2f)7,  i»l.  x.  f .  r»,  IWW. 

Carai)a<v  wide;  pui)erior  frontal  lobef  faintly  inarke<l;  lateral  tet»th  prominent  and  separattnl  by 
a  deep  noteh.  Surface  finely  punctate  and  with  8cattere<l  bunehen  of  fine  pnU'weiu-e.  Kyes  n^achin^ 
the  extremity  of  the  outer  angle  of  the  orbit.  l*ropodiw  of  <*heli|)e<l  in  nmle  very  short  and  <ht»p; 
da(rtylu8  Btrongly  arohe<l. 

Dimensions  of  male:  Length,  12.2  mm.;  anterior  width,  15.1  mm.:  |H)sterior  width.  \4M  mm.; 
BUiieriorfrontal  width,  8.9mm.;  length  of  proi>oduH  of  rhelijie<l,  12  mm.;  j;n*ateHt  <lepth  of  siime.  7.Smm. 

Cura<;ao;  Jamaica;  Cuba.     One  male  was  taken   in    l*ortt>  Rico,   but   is  without   in<iicati<»n  of 

siHH'ial  locality. 

Snbgenni  H0L0MET0PU8  Milne  Edwards. 

Jfrtit,m*t<>t)U9  Milne  Kdwardt*,  Ann.  ik'i.  Nat.  (3).  xx.  187  (IMi,  1K'»3. 

I^ateral  margins  of  the  cani[)at*e  entire.     No  jKH'tinatt^l  ridges  on  the  up|M»r  surfa<*e  of  the  palm. 

Seaanna  (Holoxnetopus)  ricordi  Milne  Edwanls. 

Semrnia  ricf)rdi  Milne  Kdwanis,  Ann.  Sci.  Nat.  (S),  xx,  183  (149).  1853. 

Carapace  broader  than  long,  and  broa<ler  posteriorly  than  anteriorly,  (iranulcs  of  anteri<ir  and 
antero-lateral  regions  few  and  small,  and  scarcely  visible  to  nake<l  eye.  Front  a  I  Hint  .S.5  tiujcs  jis 
wide  across  the  HUi)erior  1oIk»s  as  it  is  high;  sides  ctmcave.  Ap[)endages  of  first  alxlomiiial  segment 
transversely  an^uate and  fringcHl  with  hair.  Carj^us of  chelii)etls rugose.  IlandsHm<M)th  toey*',  showing 
numennis  fine  granules  under  the  lens.  Andndatory  legs  long  and  slender,  merus  of  third  pair  U'ing 
3  or  more  times  as  long  as  broad  in  adults,  less  than  8  times  as  long  as  broa<l  in  small  sfMH'inu^ns. 

Dimensions  of  male:  Length,  14.4  nmi.;  anterior  width,  15.5  mm.;  posterior  width.  l-'i/Jmin.; 
width  of  front  on  a  level  with  the  sui>erior  orbital  lol)es,  8.3  mm. 

Florida  Keys  to  Sabanilla and  Trinidad;  Bermudas  (Verrill).  Porto  Ki<'o:  Puerto  Heal;  Bo<|neron 
Bay;  Hucares;  Knsenada  Honda,  Culebra.  It  is  probably  this  siKM'it»s  which  (4undlach  rc|H»rts  from 
Bavanion  as  fScmrma  cinere/i. 

Oennt  CTCLOOSAPBUS  Milne  Edwards. 

(■!friot/raiN*tni  Milne  Kdwanl8,  Hist.  Nat.  rnwt.,  ii,  77,  1H37. 

(^arapace  anteriorly  deflexe<l;  sides  arcuate,  entirt*;  fmnt  al>out  half  the  width  of  carai^ace. 
Antenna*  not  excludtMl  from  orbit.  Merus  of  external  maxilli{>iHls  alK)ut  as  long  as  the  iM-hinni;  its 
external  angle  well  marked,  the  ]>alpus  artictdating  with  the  anterior  margin;  merus  and  ischium 
cresset!  by  an  oblique  piliferous  ritlge. 

Cyclograpsus  integer  Milne  F/ilwanls. 

CifiiiMfnijiHm*  iHttifrr  Mllnt-  h>lwar«ls.  HIsi    Niil.  rrusi..  ii.  7'».  l?<:iT. 

('arHi»ace  for  the  most  j>art  .*<mooth  and  jumctate;  gmnulate  near  fn>nt  and  antero-latrral  angle. 
Lateral  margins  marke<l  by  a  raisiMl  gnuitdate  line.  Inferior  Iwjnler  of  orbit  separatcnl  from  external 
angle  by  a  deep  cut;  no  postorbital  furrow.     Merus  of  chelii>eils  with  a  faint  subterminal  lobe  on 
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iip|H.'r  iiiaivin.  Outer  Rirfatv  •  if  iiivnii^  and  iiiniT  iiiaiyin  of  <*ar])iiH  jj^ranulate.  OtherwL^  the  cheli- 
pei\»  are  siiKNith  an<l  uiiariiKNl.     rn>|Mxlal  and  tenninal  joints  of  ambulatory  1t^  Hpinous. 

r>iniciision.«)of  male:  Len^h.  10  mm.:  anterior  width,  S.H  mm.:  iHit<teni»r  width,  12.2  mm.;  width 
of  fn»nt  l>elow.  4.'>  mm. 

Florida:  I^hamas:  West  I n< lies;  Salianilla.  I'niteil  States  of  ('oiomhia;  Brazil:  Bt>nnuda»<.  Porto 
Ri<i»:  Ik'aeh  at  Sun  Juan:  nvfs  at  Pono':  Kn.»«enada  Homla,  C'ulehra;  Umpires. 

Oennt  PLAOUBIA  Latreille. 

Carapacv  mneh  Hattene<l  and  with  nnmeroiL<  tulH»n*les.  Antennuk'si>  ex|H»se<l  in  deep  longitudinal 
simit<es  of  the  front  and  vi8il»le  in  a  dorsal  view.  Outer  niaxilli|)e<ls  with  nienis  joint  well  develoiH»<l. 
its  wi<le  as  i«:<'hium.  Menis  j<»inttt  of  andnilatory  legs  spine<l  near  distal  end.  Male  genital  apfiendage^ 
of  (in<t  |iair  without  a  terminal  <-law. 

Plagnsia  depressa  (  Fahriciuia). 

niui^  r  *U ]>rnt*>m  Fabririu*'.  Syv  Eiu.,  Ji*;.  177.^. 

IHatjii^in  '/'j/ivmhw^  Say.  .lour.  I'hilii.  Arad.  S<m..  i.  liW.  1H17. 

Carapai-e  hnwuler  than  hmg:  surfatv  e*overe<l  witli  deptv.-x**!  tulK.'reli«  nianrined  with  short  peta». 
A  series  of  alN>ut  six  prominent  aeute  tul^ereles  arranvre<l  in  an  an*  a(•ro^*^  front  of  gastrie  itvion.  I^ateral 
margins  thn*e-s pi ne<l  U-hind  orbit.  Fn»ntal  margin  tubereulate  Vjetween  antennules.  with  two  blunt 
teeth  l»etwtvn  antennule  and  orbit.  Outer  orbital  spine  strong.  Tenninal  segment  of  the  alxlomen  in 
male  with  sides  di.«tim*tly  convergent.  ChelijxHls  with  tubennilate  crests  ab  )ve,  fringe<l  with  wta?. 
The  loU*  alnive  the  bases  of  the  seeon<l  an*!  third  ambulatory  legs  broad  and  n^ilarly  dentate. 

Male:  length,  3s  mm.;  wirlth,  3i»..'>  nun.:  width  l)etween  outer  orbital  angles,  24  mm. 

Known  from  Charleston,  S.  C,  to  Brazil:  from  the  Mediterranean  to  St.  Helena  and  South  Africa; 
L>ernmdas  (Verrilli.     Porto  Rico:  Arn»yo  i /•%>/<  Ilntrk):  San  Juan  (Gundlach). 

Oenai  FBSC90N  Oiitel. 

At'oiith'tpii/ttU'  Hmmii.  FaniiH  .Thinhi..  V  lx:W:  •-".».  KV*.    iNamc  prt^Kt'iipuil.  i 
/*r«vi«/M  <;iMel.  Nalunr.  Thicrn-iohs.  p.  viii.  1M^. 
l^itittt\thu>  Mirr>.  Cai.  rru>i    N«w  Zealand.  W.  1^1*'*. 

('arapa<*e  n*markably  tlattene<l,  with  smooth  nake<l  ridges  on  its  upjier  surfa«v.  but  without 
numerous  tul)erclcs.  .Vntennules  ex^»ose<l  in  deep  longitu<linal  sinu>«t»s  of  the  front  and  visible  in  a 
dorsal  view.  Outer  max illiiK»< Is  with  merus  joint  very  small  and  much  narn)wer  than  prec<»<ling  joint. 
Merus  j<tiiits  of  ambulatory  legs  with  a  series  of  spines  on  their  upjier  margins.  Male  genital  ajipend- 
aiges  of  the  first  |«4ir  not  twiste<l.  with  a  tenninal  hook. 

Percnon  planissimum  i  Herlist). 

i'tiH"  f  ft^n intimitis  Hit'*"!.  NHlur.  KraM>cii  n.  Kri'J»M'.  ni.pt.  I.p. :i.pl.  MX.  f.X  IHiH. 
hiflnph'in  i^nnisaituns  MirP'.  «'hI.  ('ru>l.  Ni'W   Z«lllall«l.  p.  46.  1»<76. 
Ihrrntm  /»/»(#i/xk/»*//i#j  KnthtHin.  \*T\n'.  I'.S.  Nat.  Mn>..  x.\il.2>il.  VJOO. 

Cara|>a<e  .'-ul^orliicular.  longer  than  bn»a«l,  antero-lateral  margin  with  thnv  teeth  l>esides  the 
orbital.  Front  with  four  spine-  U*twt»en  antemiides.  thnn*  spim*s  lietween  antennule  an<l  orbit. 
Merus  and  <*arpus  of  chclipei Is  spinous.  Hands  in  male  stn»ng;  |>alms  compresst^d  and  considerably 
dilate<l.  much  bmiider  than  the  wri.«»t,  not  stdcate<l  on  upiK»r  margins,  (ireatest  width  of  alMlomen  of 
male  exceeiling  its  leuirth  to  Iwist*  of  hi.<t  segment.     .Vmbulatory  legs  with  tran.»»verse  Itands  of  color. 

Male:  I>*n;rth,  22  nnn.:  width.  2<»  nnn.:  width  l»etween  outer  orbital  angles,  1.3.7  nun. 

l*laya  ile  Ponce  lUvf,  Porto  Rico.  IHstributeil  throughout  the  West  Indian  region  to  Brazil; 
B^'nnudiL**  iVerrilh:  Azores:  west  coiu*t  of  Spain  and  Portugal:  west  and  south  Afri(ra:  Oriental 
region  from  Mauriiiu.-  t'»  .Japan,  and  Sandwich  Islands;  Clarion  Islantl,  Mexic*o;  CajieSt.  Lucas:  Chile. 
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Family  PI\NOTHERID/E  Milne  Edwards,  1837. 

Carajiacie  r>ft€»n  more  or  less  meinbranaceoiis,  aiitero-lateral  iiiarg:iiiHt»iitire  or  very  nlightly  detitale. 
Front,  orbit**,  ami  eve-stalkn  verv  small.  Bu<!oal  frame  UHuallv  arniate  anteriorly.  Outer  maxilliiH><iH 
with  the  fourth  joint  well  (leveloi>eil,  and  umially  the  third  also,  the  fifth  articulating  usually  at  the 
ajH'x  or  at  frf>nt  inner  anjjfle  of  the  fourth.  Chelipe<i8  in  adult  male  small  or  m<Hlerately  develofKNl. 
Walking  legs  slender,  with  the  seventh  joint  stylifonn,  unamuMl.  The  ph^m  of  the  male  in  general 
does  not  cover  the  whole  width  of  sternum  l)etween  the  last  luiir  of  legs. 

Crabs  nf  small  size,  living  often  in  shells  of  bivalve  mollusks,  in  or  on  the  testw  (»f  K^'hini,  and  in 
tul>es  of  wonns. 

Key  Ut  the  Pftrto  Ricftn  genera  of  the  family  I^iruupthcridx. 

A.  l>H<'tyli  of  Hmbulatory  1ok«  simple,  acute. 

B.  Third  ambulator)'  leg  very  little,  if  any.  longer  than  the  other  legs PiinittthtrtM 

W.  Thinl  ambulatory  leg  longer  and  Ntronger  than  the  otherH.  usually  conidderHbly  so PhiHuti 

A'.  Dactyl!  of  first,  second,  and  third  pairs  of  ambulatory  legs  bifun*ate lyif^tfladt/l"'' 

Oennt  PIKV0THBBE8  Latreille. 

PinmtffKrrtt  Ltitreille.  Hist.  Nat. Crust..  \u,2\  1802. 

('arai)a<'e  smooth,  sul)glolK)se,  more  or  leas  membranaceous,  very  little  wider  than  long.  Orbits 
small,  nearly  circular.  Front  narrow,  with  the  anterior  margin  nearly  straight.  Antennules  obliquely 
transverse;  menis  large,  usually  curv(Ml,  last  joint  of  palp  joined  to  inner  margin  of  prectniing  one. 
iVmbulatory  legs  not  differing  remarkably  in  length  and  of  mo<1erate  length. 

Key  to  the  Porto  Rico  it  sjHrien  of  the  yemun  IHnnotheren. 

A.   Dactylnsof  endi^nath  cylindrical, about  half  as  long  as  propodus tHttrtariuf 

A'.  Dactylus  of  endognath  subspatulate,  considerably  more  than  half  as  long  as  propodus gurrini 

Pinnotheres  ostrearius,  sp.  nov.     Oyster  Oab. 

('arai)a<»e  very  thin  and  yielding,  transversely  oblong-orbicular,  broad  l)ehind,  alxiut  r>ne-sixth 
broader  than  long;  furrow  on  either  side  of  gastric  region  rather  deep;  «*ardiac  region  less  <leeply 
outlined;  surface  smooth  and  shining.  Front  rounding  downward,  slightly  projwting,  margin  trmicate. 
Orbits  circular,  eyes  partly  visible  in  a  dorsal  view.  Widest  part  of  nienis  of  maxi11ipe<l  consi<lcrably 
l^hind  distal  extremity.  Carpal  joint  oblong,  an<l  a  little  more  than  one- 
thinl  the  greatest  width  of  merus;  projKxlal  joint  alx)ut  as  long  as  carpal 
and  a  little  narrower;  last  joint  attai'hed  near  proximal  end  of  the  inner 
margin  of  propodus,  and  very  slender,  cylindrical,  and  alxitit  one-half  length 
of  proiKxlus.  C'heli|X'ds  smooth;  palm  rapidly  increasing  in  width  inm\ 
proximal  to  distal  en<i;  fingers  cylindrical,  half  as  long  as  (>alm,  somewhat 
hairy,  e<lges  meeting  an<l  tij^s  crossing  when  closed.  First  ambulatory  leg 
stouter  than  the  others;  second  pair  the  longest;  first  and  third  sul)e(]ual: 
the  fourth  ]>air  reaches  alM)ut  the  niid<lle  of  propodus  of  third  pair. 

Dimension.*:*  of  female:  I-iength,  7.2  mm.;  width,  8.6  mm. 

Type  loi'ality,  Mayaguez,  in  an  oyster  from  near  Cabo  Rojo,  2  females, 
one  of  which  is  ovigerous  (Cat.  No.  23767). 

This  8ix»cie8  is  very  close  to  PinnothereH  ostreum  Say,  whicrh  inhabits 
the  oyster  of  the  eastern  United  States;   it  differs,  however,  in  its  softer 

integument,  less  orl)icular  outline,  less  swollen  hands,  and,  alnwe  all,  in  the  form  of  the  outer  maxil- 
liixxi;  the  last  joint  in  /*.  oiftreum  is  much  smaller. 

Pinnotheres  ^uerini  Milne  Fxlwanls. 

Pinwtthtrf$  gufrini  Milne  Edwards,  Ann. S<*i.  Nat.  (3),  XX, '219  (185).  pi.  xi,  f. 9, IHM. 
Phiuatrnit  ffiurim'  Vim  .Martenj*.  Arch,  f,  Naturg.,  xxxvni.  lOfi.  1872. 

MaxilliptHls  wide;  palp  very  lanre,  <lactylu?»  large  and  sulwpatulate.     llan<ls  .smooth,  short  and 
punctate  (Milne  ?>1  wards).     Carapace  nearly  1.5  timt»s  broa<ier  than  long  (von  Marten.*<). 
Porto  Rico,  in  oysters  (Gundlach);  Cuba  (Milne  Kxiwanls,  von  Martens). 


a  h 

Vui.  'S.—Pinnothttrf  oMrftir- 
it/*,  female,  (a)  Chela,  \  h. 
ib)  Maxilliped.  -  12.H. 
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Oennt  PIHinXA  White. 

PtHuixtt  Whitf.  Ann.  Mhk.  NhI.  Hi'-t.,  xviii,  177, 1H46 

C'arapatv  iiim*b  wi<lt*r  than  long;  inte^iuient  nnually  finn.  Frrmt  narrow,  nearly  tran9\'eree. 
Orbits  bniailiy  ovate  «>r  nearly  circular,  with  a  wide  inner  hiatib*  which  in  jwirtly  <xvupie<l  by  the  l>a.sal 
antennal  joint}<.  Antennule**  trani*ven**ly  or  obliquely  plicrated  in  wide  foat?etteH  which  coiunmnicate 
with  ea<-h  other  l>eneath  the  front.  Eye-ntalkn  very  short.  Kpistonie  linear-tnuii!«ven<e.  l.^-chiuni  *»f 
niaxillipeil.*'  wniall,  inenb«  large,  distal  portion  of  outer  margin  convex;  jjalp  joined  to  Hunnnit  4»f  nienis; 
thinl  joint  articulate<l  on  inner  side  of  the  prece<lingone  near  Imse.  Cheliped?Jof  modemtesize;  nieru.** 
trigonoiiit;  larpus  .smooth;  hand  large,  conlp^e^«^*^l.  Secoml  ambulatory  legs  larger  than  first;  thinl 
pair  largest  <»f  all;  fourth  (mir  much  shorter  than  third  and  relatively  stouter  than  first  and  se<'ond. 
AUlomen  in  l)Oth  sexes  7-jointed  an<l  narn»wer  at  l>ase  than  the  witlth  of  lai»t  sternal  segment. 

Pinnixa  minuta,  sp.  no  v. 

Carapace  of  male  less  than  twict*  a**  wide  as  long;  a  line  cfmnecting  tlie  lateral  angleti  is  l>ehind 
the  gastHHcanliac  suture;  the  middle  {xirtions  of  the  lateral  margins  an*  sub|iarallel  to  each  other. 
The  regions  are  separated  by  deep  furn>ws,  the  gastric,  canliac,  an<l  branchial  regions  being  separately 
convex;  the  ttardiac  region  is  less  than  twice  as  wide  as  hmg  and  without  a  crest;  upper  surface  finely 
granulate,  the  an tero- lateral  margins  coarsely  granulate.  Fnmt  truncate  and  non-projecting.  Anteniue 
longer  than  the  width  of  front.  Menis  of  the  niaxillipe<is  longitudinal;  pnipodus  of  palpus  a})out 
1.5  times  as  long  as  wide;  dactylus  spatulate.  rhelipe<ls  granulate;  i«alm  stout,  l.i  times  as  long  as 
wide;   the  fingers  are  two-thinls  as  long  as  the  \ie\n\  and  gape  slightly.     The  ambulatory  legs  are 


a  //  r  <l 

Vjti.  A.— Pinuixti  miuulit.  tUAW:     t«n  (Mitlitirof  fanipacv.  ^  10.     i6)  .MuxiUi|Hil.  iiituli  I'lilarKi**!.     <r)  Thiri 

ADibuIiitory  Ifx.  •   13.;{3.     (ti)  La^t  thnH;atj4l<>iuiuMl  McguieiiU*.  ^   IS.'JBi. 

margined  with  broail  bands  of  spinuliform  granuli*s;  first  two  {>airs  nam>w,  with  very  slender  <lacty Is; 
thinl  pair  much  larger,  but  similar;  f<»urth  pair  the  narn>west  an<l  slightly  overreaches  inenis  of 
thinl  i»air;  its  <ia<*tylus  is«shorter  an<l  relatively  stouter.  Sternum  granulate  along  margins  of  seg- 
ments. AUlomen  oblong,  with  sixth  and  seventh  segments  narn;)west;  sixth  shorter  than  thinl, 
ftmrth,  or  fifth,  which  are  sul^eijual;  seventh  transversely  oblong,  its  distal  margin  gi»ntly  arcuate. 
The  surfat'e  shows  a  few  granules,     l^urfaiv  of  cara|>ace,  chelipe<ls,  an<l  legs  pul)es<vnt. 

Oimeusions  of  male:  Length,  1.3  mm.;  wi<lth,  2  3  mm. 

TyiK»  l(K-ality,  Mayaguez  Harlx.r,  Uil  to  172  fathoms,  station  fi<)66;  i>ne  male  (Cat.  No.  237tt8). 

Oenat  DIS80DACTTLU8  Smith 

/>iitM^/«ir/y/uj(  Smith.  Tnnw.  Conn.  .\rKil.  S4'i..  ii.  17'J.  1x70. 
txhtMoithiluj!  Rathbnn.  Ani<*r.  Nat.,  xxxiv.  .'f90.  IVM) 

CarajMUv  bnia<lerthan  long,  pentagonal,  bn>ad  liehind,  broadest  at  anten>-lateral  angles;  surface 
sniiKith,  not  areolated;  front  nam>w,  horizontal,  its  margin  i^mtinuous  with  an*uate  anten>- lateral 
mandns.  Eyes  minute^  superior  margin  of  orbit  slightly  or  not  at  all  emarginate.  Antennules  trans- 
verse. Epistcune  usually  very  sh<»rt,  s<i  that  the  labial  lionler  appniaches  very  near  tn  front,  leaving 
only  a  nam>w  si>ace,  which  is  nearly  filled  by  the  antennul.'i'.  The  labial  l»onler  is  not  internipted  in 
the  middle  by  any  pn)je<'tion  or  eman^ination  and  is  c<»ntinuous  with  lateral  margin  of  buc<'al  an*a. 
I*alate  without  loniritudinal  ridges.     I.^ichium  an<l  menn  of  niaxilli|K*<ls  coalesivnt;  palpus^  com|Mt(H*<l 
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of  only  two  segments,  of  which  the  terminal  one  is  lai^je.  Cholii>e<iH  of  niodenite  nize;  fmj?erH  longi- 
tudinal. The  ambulatory  legH  are  wnall  an<l  differ  little  in  length;  daetyli  of  threi*  anterior  iiairn 
bifurcate,  those  of  |>osterior  pair  simple.  In  the  male  the  Hternuin  is  fiat  and  very  broad,  breadth 
between  posterior  legs  much  inon^  than  twict^  as  great  a.s  breath  of  ba^iil  segments  of  aUlomen.  Male 
abdomen  narrow  an<l  only  three-jointed,  the  first  and  second  segments  anchylose<i,  and  the  thinl, 
fourth,  fifth,  and  sixth  also  united  in  one  piece;  in  the  female  alxlomen  the  siyments  are  all  (n*i\ 

I  recently  establisht^i  the  genus  Eehhwphiliu*  on  a  cursory  examination  of  s{HH'imens  calUnl 
K.  meUUXf  8Up|>osing  the  palpus  of  the  maxilliptnls  to  c<»nsist  (»f  thret*  joints  instead  of  two;  now 
haWng  di8ct>vered  my  error,  T  place  the  type  s|>e<nt^,  as  well  as  the  one  here  dest'rilKHl,  in  the  genus 
IhHtuHiadyhut. 

Dissodactylus  encopei,  sp.  nov. 

The  carapa(V  is  alx)ut  1.4  times  iis  wide  as  long,  the  |M>sterior  width  is  but  little  less  than 
the  greatest  width  an<l  much  greater  than  the  antero-lateral  margins  The  (htrsal  .-^urfacv  is  nakiMl 
and  i)olishe<l,  is  convex  antero-iM)8teriorly,  and  slightly  so  in  the  opjx>site  <lirtH*tion.  The  antcn»- 
lateral  margins  are  marke<l  by  a  <listinct  line,  which,  after  turning  the  latenil  angle,  runs  up  a  little  on 
the  dorsal  surface.  The  frontal  and  antero-lateral  margins  have  also  a  fringe  of  tine  hair.  Posterior 
margin  slightly  concave  at  the  middle,  convex  toward  the  sides.  The  inner  <listal  angle  of  th«* 
terminal  segment  of  maxilliped  fits  against  the  inner  angle  of  the  merus  joint;  this  angle  is  thickened 
and  densely  clotluHi  with  hairs.  Outer  surfaiv  of  cbeliiHMls  crosse<l  by  a  few  short  obli(|ue  ridges, 
from  whi(;h  short  appre»«ed  hairs  procee<l  distally;  margins  on  inn*'r  surface  of  segments  also  fringed 
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w^ith  hair,  while  a  longitudinal  n>w  *)f  hairs  is  near  the  lower  margin.  Ann  short,  nearly  m*  bnuul  as 
long,  and  of  alx)ut  the  same  size  as  wrist;  hand  thick  an<l  sulK*ylindrical;  lingers  nearly  as  long  as 
l)alm  and  feebly  dentate;  they  fit  (closely  together,  curve  inwani,  and  the  tips  are  lK*nt  towanl  ea<'h 
other,  and  cross.  Ambulatory  legs  short  (their  length  less  than  width  of  cairaimi-e),  and  rather  narn)w 
ami  smooth,  with  hairy  margins.  Daetyli  of  first  thn»e  i»airs  bifid  at  extrt»mity.  Daetyli  of  last  juiir 
simple,  styliform,  and  acute.  First  segment  of  male  alxlomen  narrower  than  st'coiul,  Unng  scareely 
more  than  one-third  the  wi<lth  of  adjacent  sternum;  margins  of  siH'ond  segment  slightly  convex;  the 
segment  tai)er8  toward  extremity;  terminal  segment  e<^uilati»rally  triangular  and  obtuse. 

Ix^ngth  of  male,  4.8  nun.;  width,  8.(5  mm.     I/<>ngth  of  female,  r>  mm.;  width,  7  mm. 

Several  specimens  of  this  s)>ecies  were  taken  at  Stann  Creek.  .S8  miles  south  of  Belize.  British 
Honduras,  by  the  Rev.  W.  A.  Stanton,  S.  J.;  they  wen^  attache*!  t4)  the  lr)wer  surfa<*e  of  A'/^co/m  nnm- 
t/iuaUi  (lieske);  Cat.  No.  284.^,  tyi)«i, 

A  single  young  male,  27  mm.  wi<le,  was  taken  by  the  Fish  Ihurk  in  11  fathoms,  off  Vietjues, 
station  6084.  It  agrees  with  the  types,  ex(*ept  as  to  the  ambulatory  K^gs,  which  are  relatively  wider;  a 
larger  series  is  necessary  to  determine  its  identity  with  certainty. 

This  si)ecii»s  has  quite  a  different  aspect  from  the  ty|H'  si)ecies,  U.  niti(hn<,  l)eing  much  wider, 
more  convex,  with  the  bifurcation  of  the  <lactyli  less  deep  and  less  <*onspicuous.  I>.  meUU:v  is  a  convex 
si)ecit»s  but  somewhat  narrower  than  />.  mropfij  being  l.'.VA  broader  than  long;  daetyli  more  <leeply 
bifurt^ate.  It  is  probable  that  the  bifurcation  of  the  daetyli  is  for  the  purin^se  of  more  rea<ly  atta<h- 
ment  to  foreign  bodies,  as  two  of  the  species  art»  known  to  U'  (Commensal  with  se4i-un'hins. 
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Tribe  CYCLOMETOPA  or  CAXCROIDEA. 

(^arapaiv  UHiially  hroa^lvr  tliaii  l«ni^f,  ri'gnlariy  arclu*<l  in  fnmt,  aini  not  njt«trato.  KpifitoiiK' nhort 
an«l  tran.-a verse;  outer  inaxilHi.»e<lH  with  the  fifth  joint  articulatiHl  at  the  inner  front  angle  of  the  fourth. 
Branehia*  nine;  efferent  channels  openinjr  at  the  Hi<leH  t»f  the  endostonie  or  palate,  (ienital  orymnj)  «»f 
male  inHi»rte<l  at  IwiiH*.**  of  lai»t  ymr  of  trunk  legH. 

Family  P()T.\MOXID.-E  Ortmann,  184)6.     Fresh-water  Crabs. 

Carapace  more  or  less*  (liiate<l  at  hrani'hial  regions.  Thin!  niaxilliixHlfi  with  palpus<  artirulate<l  at 
or  near  fr(»nt  inner  angle  of  nierus  or  at  its  apex.  Tenninal  segments  of  walking  legH  UHually  npinulif- 
eri>us.     The  vergi*}*  of  the  male  pa4<rt  <lire<-tly  through  the  basal  joint  of  the  fifth  pair. 

SiHMMej*  fiuviatile  or  living  in  damp  earth  away  from  the  sea. 

Oenat  EPILOBOCEBA  Stiiiipson. 

KitiliilMHfm  Stimjisoii.  Ann.  Lyr.  Nm.  \\\^\.  N.  Y..  vii.  2:t4.  I««'i0. 

('araj»a<-e  transversely  oval.  Side  margins  tul)ereulate  or  dentate.  KpigaHtri<*  l(»he*»  and  cervical 
mitun*  present.  Front  inclintnl,  generally  hilolnxl,  either  (Straight  or  nlightly  arched,  ami  with  <»r 
without  a  superior  margin.  Inner  t<ul>orbital  lo1)e  always  present.  Outer  maxillipeds  with  merus  of 
endognath  broader  than  l<»ng,  its  outer  mai^gin  either  anruate  or  angular.  Exognath  exceeding  in  length 
ischium  of  endognath.  .\  t<K»th  or  spine  in  effen»nt  branchia'i  channel.  Dactyli  of  ambulator^'  legs 
with  numerous  slender  spines. 

Epilobocera  sinuatifrons  (A.  Milne  FUlwards). 

H'Mtrin  ninuati/nmM  \.  Milm*  K«l\vanK  .\nn.  S<m'.  Kntom.  Krnnro  (4),  vi,  206, 1S66. 
rttnuliithilithitxn  MinHtiti/num  ii\u\t\\.  Tnms.  r4»nn.  A<'ad.  Sri.,  ii.  147.  1>*7U. 
KpiltJutrf  ni  in'inmf>'/n»iiM  Kathhnn.  l»nK-.  I'.  S.  Nnl.  Mn*...  .XXI.  ^'29.  IJSW*. 

Caraj^ace  Very  broad;  eer\iral  sutures  very  direp;  epigai*tri<*  lobes  prominent.  Front  narrow,  with 
a  su^)erior  crest,  which  proji^'ts  Ix'Vond  inferior  an<l  is  nearly  straight,  emarginate  at  middle  and 
tulx»n*ulate;  lower  manrin  sinuous,  a  little  dt»eper  at  outer  ends.  Orbits  ab<.)Ut  1.5  times  as  wide  as 
long,  tul>i*n-ulale,  with  a  large  outer  not<'h.  .Vntero- lateral  margin  with  small,  irregular,  blunt  teeth, 
the  one  l»ehind  cervical  suture  a  little  larger;  margin  also  internipte<l  a  little  ways  liehind  the  orbit. 
Menis  of  outer  maxilliiHsl  sulxpnidrate.  with  an  antero-extenml  angle.  Kxognath  slightly  overlapping 
nierus  of  end(»gnath.  T«M>th  of  effen*nt  branchial  <'hannel  short  and  bnia<i.  Chelipe<is  very  heavy  and 
very  uneipial,  es|)e<'ially  in  the  male.  .NJerus  with  upjier  margin  roun<le<l,  rugose;  inner  margin  with 
stout  blunt  ttvth  intn^asing  in  size  distally;  lower  margin  tul)erculate.  Carpus  with  an  inner  tooth, 
blunt  and  spiniform.  Palm  of  larger  hand  swollen,  of  smaller  with  nearly  parallel  margins.  Dactylus 
longer  than  upjH'r  margin  of  jialm.  Fingers  stout,  covere<l  with  large,  dark  granules,  their  prehensile 
^\iiL^  not  mwting  when  clo.«tMl,  and  arme<l  with  stout  ami  irregular  teeth  with  white  tii»s.  Meri  of 
andnilatory  legs  roughentHl  alH>ve;  carj>al  joints  spimms  <listally;  propo<lal  joints  spinous  on  margins; 
dactyli  with  Wvk*  rows  of  large  spines. 

Dimen.'^ions  <»f  male:  length,  58.7  mm.;  width,  94  nun.;  width  at  outer  orbital  angles,  44.2  mm.; 
width  of  front  at  su|>erior crest,  24  nnn.;  length  of  larger  {kalm  above,  36.5  mm.;  width,  37  mm.;  length 
of  «lactylus,  48.:»  mm. 

Porti»  Rico:  Caguas,  Kio  (irande;  San  .Juan  market  (Buragina).  Also  taken  by  Dr.  L.  Stejneger 
ami  Dr.  ('.  W.  Hichmond  at  Plantation  Catalina,  El  Yunque,  800  feet  altitude,  and  by  L.  M.  .MK'omiick 
at  Caves  of  .Vgiias  Huenas.     Al.**o  known  from  Santa  Cruz  Island. 

This  i-  proliably  the  only  s|)e<'i<'sof  the  family  (H*curring  in  Porto  Rico,  although  drundlach  states 
that  his  s|K*<-imens  of  K/tilofnHrra  wen*  lal>ele<l  *'  K.  ctif>eitfiy^  by  von  Martens. 

l^Kiil  name  Bnnujhm;  linnnfmrmi  ((Tundlach). 

Family  PILUMXID.€  Leach,  i8i<). 

.XANTHID.^  AIciKTk,  iMq«. 

Carapace  commonly  transv«'rse  an<l  convex,  with  the  antero-lateral  margins  arcuate,  and  arme<i 
with  si'verul  loU  >.  t*»elli,  orspim-s.  The  fnmt  is  nf  ni<Mlerate  width,  in  general  not  pn»jivting  over  the 
first  anteiuh-e  an«l  the  luisi's  of  the  .^^ivuiid,  th«*  latter  U'ing  sehlom  exclude<l  from  the  inner  hiatus  of 
the  orbits. 
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Key  to  the  Porto  Rican  genera  nf  the  fmnihj  I*ihimm(i:t\ 

A.  The  lidgeK  that  define  the  eflfereiit  hmnchiHl  <>l)aiiuel8,  if  prej*ent,  are  iiMially  li>w  and  are  <-onrtnc»d  lo  Ww 
f)Osterior  part  of  endo».tome,  never  reaching  to  anterior  tMMindary  of  hneeal  t'awrn. 
K.  Fronto-orhiial  tM>rder  less  than  half  the  go'ntest  width  of  earai»aoe. 
('.  Anten>-lHteral  bordern  of  earaimce  sharp,  erest-like:  upiKT  b<»rder  at  leawt  of  ann.n.  an<l  of  fourlli,  fifth. 

and  sixth  8egments  of  legs  sharp  and  erej»t-like IHntyiHHi'm 

(".  Anten.>-lateral  l>order8  of  earapaee  and  upper  ^Mirders  of  legs  not  erest-likf. 

n.  Antero-lateral  Ijorders  entire  up  to  a  strong  lateral  epihranehial  trnith iSupilnn' 

li'.  Antero-lateral  Iwrders  divided  into  lobes  or  teeth. 
K.  Carapace  usually  eonspieuously  lobulate.  granulate,  and  hairy.  ehfli|HNis  and  Uv^  <il'<4»  Kianuhiic  and  hairy. 

K'.CarajNJoe.  ehelipeds,  and  legs  not  sharply  granulate  and  hairy. 

F.  Fiugei>  sharp-pointed,  not  hollowed i 'i/cltKninthitps 

F*.  Fingers  hlunt-iN>inte<i.  hollowed  at  tip A'«»i//i'k/im> 

B'.  Fron to-orbital  Iwmler  half  or  in<»re  than  half  the  greatest  width  of  the  caraparc     iTnii'  of  .\nu>riran 

speiries  of  Lumifva). 

i\  ('arapace  transversely  oval. 

r».  Ambulatory  legs  with  upper  margins  spiny  or  roughly  granular Xniithin:t 

I>'.  Ambulatory  legs  with  upper  margins  smtMith  or  nearly  so. 

K.  Anten»lateral  teeth  strong,  greatly  |>rojeeting.    Tara^iaee  deeply  areolatcil /,*/»/##*//»/* 

K'.  Anteri>-lateral  teeth  small,  little  pn>jecting.    Carapace  slightly  or  not  at  all  areolale<l. 

F.  Carapace  crossed  by  transverse,  broken,  granulati'd  lines A'«n//KiM«/»ri<x 

F'.C4irapaee  without  transverse  gran»ilate<l  lines. 

(i.  Three  suture  lines  netir  the  outer  angle  of  the  orbit.     Fingers  ^MJmewhat  hollowc«l  at  tip Liouu  m 

(.{'.  No  suture  lines  near  the  outer  angle  of  the  orbit.     Fingers  acute,  not  holloweii  tit  tip KucruttuhH 

C.  Carapace  more  or  less  hexagonal,  or  sul>quadrate. 

I).  Ambulator}' legs  spinulous. 

K.  Antero-lateral  margin  cut  into  five  teeth  or  lobtw,  including  the  outer  orbital ( 'tthtnutiflht 

E'.  Antero-lateral  margin  with  se<*oinl  an*!  fifth  normal  spine  or  t«M>tIi  n'<luce4i  or  wanting MirroiHinniH 

1)'.  Ambulatory  legs  not  spiuulous. 

E.  I^rge  cheli|>ed  very  broad  and  Inravy,  more  or  less  <Ti>«tali'  h1s»v«' <»7f//»/o/./M.» 

K'.  < -helipeds  of  m<xierate  size. 

F.  Front  very  narrow  and  advanee<l.     PoMtvro-lateral  margins  strongly  fonverginu.     Caraikncc  hexagonal. 

Jlcttipiwoit*  »/> 

F'.  Front  of  moderat**  width,     l*o^tero-lateral  margins  not  stnmgly  converging.    rarai>acc  sutM|uudnitc. 

A'.  The  ridges  that  define  the  efferent  branchial  channels  <>xtend  to  anterior  Innindary  of  buc<'al  cavern  and 
are  often  very  stnmg. 
B.  Fronto-orbital  border  Just  about  half  or  less  than  half  greatest  breadth  <»f  carapace,  which  is  brtmd 
and  transversely  oval. 

C.  The  baaal  antennal  joint  t\oes  not  nearly  rea<'h  the  front Mnapfn 

(".The  basal  antennal  joint  reaches  the  front. 

I).  Anterior  mai^n  of  merus  of  outer  maxillipitds  notcheti  at  orifice  of  ctTcrcnt  branchial  channel nziuM 

I>'.  Anterior  margin  of  merus  of  outer  maxillii>eds  not  notched Hun/thnu 

B'.  Fninto-orbit4iI  border  much  more  than  half  gre^ttivt  breadth  of  cara}iacc. 
C.  Merus  of  external  maxillipeds  as  long  as  or  longer  than  broad. 

1).  Fronto-orbital  border  aUait  two-thirds  greatest  breadth  of  cara|iace I'ihtmnn* 

])'.  Fronto-orbital  lM)rder  much  more  than  two-thirds  gn^atest  bn*adth  of  caraiMice. 

E.  Basal  antennal  joint  as  bntad  as  Umg:  arm  scarcely  proJcH'ting  l»cy<»nd  latenil  ls»n!cr  of  ranipa<-(> Eriphin 

K'.  Basal  antennal  joint  Umger  than  broad:  at  least  half  of  arm  jiroj^-t'ts  Ix'yond  cani|kacc Mflt/hin 

(".  Menis  of  external  maxillipeds  about  twl<'e  as  broad  as  long I  hum  ria 

Oenni  CAKPHIUS  Leach. 

Cnri)iliii*  U'ach  in  iH'smarest.Dict.  Scl.  Nat.,  xxviii,  2"2H,  1823. 

C^arapuri»  lm)a(l,  very  <ronvi»x  in  lK)tli  <linH*tionH,  niiKHith  (extrept  for  hoiih*  coarw  pitting  iiisi«lt» 
tlift  frontal  and  aiiterf)-lateral  Ixmler),  with  no  indication  of  n*)jions;  itMant^'ro-latiM-ai  lM>nU'r>'.»*troiijj:ly 
arclusl,  thi<'k,  entire,  Hiuoothly  moltled;  it*»  |)oHtA.*ro-lateral  Ininlers  strongly  convergent,  straight,  with 
11  ]>roniinent  tulx^n-le  at  angle  of  jnnetion  with  anten^latenil.  Front  nuKlerately  })roa<l  (lesj^  tlian  a 
thinl  the  greatest  widtli  of  earapaee),  tleflexed,  tliree-lobe<l,  the  nii<ldh»  IoIk-  prominent,  tiie  e<lgi's  (»f 
all  thickened.  Orbital  margins  entire,  the  npjwr  margin  thiekenwl  and  f<irniing  a  well-inarke<l  })lnnt 
tooth  at  itH  junction  with  the  anteni-lateral  margin.  Eyei*  on  short,  thick  stalks.  .Vnteminles  folding 
obliquely;  inter-antennulary  septum  broa<l.  Banal  joint  of  antennje  long,  fiat,  running  up  into  an 
oblique  cleft  l)etwt»en  margin  of  (nmX  and  infra-orbital  plate;  antemiary  Hagelhnn  very  small,  le.'^s  than 
half  *liameter  of  orbit  and  hKlgetl  in  said  cleft.  Merus  of  external  maxillijH^ls  with  its  anterior  lM»nler 
very  oblique.     Chelii)ed8  massive,  siinNith,  une<pial  in   lH»th  sexes;  lingers  bimitly  |>oint(Ml,  tho.'H»  of 
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larger  <'helif>e<l  with  one  or  two  inolarifonn  teeth,  thotae  of  Rmaller  rliehpeii  with  a  blunt  rutting  inlgre. 
l..egi*  snuK>th,  Alnlonien  of  male  nix-jointtNl,  thinl  an«l  fourth  Honiitet*  fuHe<l  with  obliteration  of  sutures, 
rtfth  somite  also  ininiovahly  adherent  to  fourth. 

Garpilius  corallinus  (Herl>st). 

nninr  ttimHiniui  UvrUst,  Nrttur.  KrHb)>oii  u.  Krfbse.  I.  ISi,  pi.  v.  f.  40.  17s;{. 
tUritiJiii*  coniUimit'  I^>a<>h  in  Dt'Siiiarrst.  ('on^«i^l.  siir  h»s  Crii.'*!..  llM.  lS"i5. 

Front  almost  vertiailly  <leflexe<l,  me<lian  lol»e  entire  in  large  sj^eciniens,  bilobate  in  small  ones, 
and  sei>arate«l  from  the  lateral  lol>es  «>n  either  si<le  by  a  <U'<'p  U-sha|>e<\  sinus.  Immovable  tniger  of 
large  **heliiH*<l  with  twi>  te<»th;  movable  finger  with  a  single  larger  t<K>th.     Ix'gs  eon^presseii. 

Color  of  carajiace  briek  re<l,  somewhat  wine-<»ol(»re<l,  or  coral  re<l,  (H>vered  with  yellow  spots. 
I>*»>s»  veine<l  with  brown.     Claws  siK>tte<l.     Finjrers  and  nails  brown.     (A.  Milne  Kdwanls. ) 

Dimensions  of  male:  length,  1(W. 2  mm.;  width,  143.S  lum.;  fnmto-orbital  width, '>3  mm.;  width 
of  front,  37.2  mm.     This  is  the  largest  West  Indian  sjH.H*ies  of  erab. 

Bahamas:  \Ve*«t  Indies;  Uoyanna  Stone  Reef,  Brazil;  FVrnando  Nonmlia  (P«K*<H*k).  Porto  Ri<*o: 
Knsenada  Honda,  Culebra;  market  at  San  Juan  ((iundlai-h ). 

Oenat  LIOMEBA  Dana. 

Unmcni  Dana.  .Vm.  Jour.  Soi.  i*Ji,  xii.  1*J4.  1H.M. 

Carai»aee  extremely   broa<l.  strongly  convex  in   lM)th  direction:*,  transversely  Iwirrel-like,  either 

smooth  or  with  the  ri»gi<»ns  very  faintly  in<iicated;  its  antero-lateral  l)onlers  thick,  either  entin»  or 

divide<l  into  four  broad  shallow  n»unde<l  lol)es,  of  which  the  first  twoarealm<»st  coalesoent;  its  jiosten*- 

lateral  bonlers  very  strongly  convei^nt,  straight  or  a  little  concave.     Front  from  three-sevenths  to 

less  than  a  fourth  the  bn»adth  of  carajiace,  obliquely  defiexe<l,  gn.>ove<l  an<l  notched  on  middle  line. 

Orbits  small,  with  the  three  suture  lines  near  outer  angle  usually  distinct;  eye-stalks  short  ami  thick. 

The  antennules  fold  nearly  transversely.     Basal  antennal  joint  broad  and  short,  men»ly  tomrhing  the 

front;  fiagellum  hMlgtnl  in  orbital  hiatus.     Anterior  t^lgi*  of  menis  of  external  maxilli(HHlsa  little  oblique. 

Fingers  of   cheliiKNls  siunewhat  hollowe<l  at  tij*.     .Abdomen  of  male  fivt^jointe«l,  the  thinl  to  fifth 

s<jmites  l>eing  fuse<l. 

Keij  to  the  Porto  lilnm  ^pfcies  of  the  ffnnm  lAomeni. 

\.  I^argc  haiul  Ihni'  times  a.**  witli*  a.s  Muall  one Inutfitiiana 

\'.  Largi-  httiul  twice  a»«  wide  hs  small  one (linptir 

laomera  longimana  A.  Milne  F^lwanbf. 

I.inntirn  Umijiuuinn  \.  Milne  E«hvan1s.  Nouv.  Areh.  Mux.  Hist.  Nal.  raris*.  i.'JL'l.  pi.  xii,  f.  7.  1.n'».'>  (ti^^ure  in<-oiTe<'t:  hands 
rel)rt»>»»»nttHl  of  ei|ual  size);  C'nist.  Ren?.  Mex.,  240.  pi.  Xl.vi.  f.  1,  1879. 

Carajjiuv  aln^ut  threi^fifths  as  long  as  broatl,  thick,  very  convex,  regions  very  faintly  marked; 
antero-latcral  margin  showing  four  shallow  lol>ei»  or  teeth,  the  la.st  two  m<»st  tlistinct.  Front  a  little 
less  than  a  thinl  the  l»rt»iulth  of  carajxace,  distinctly  bilobed,  and  with  a  sejMirate  t<K>th  at  outer  end 
l»elow  orbital  angle:  a  transverse  fringe  of  hair  l>ehind  the  lol)es.  .\ntennal  flagelluni  longt»r  than 
gn»atest  diameter  of  orbit.  Chelijjeils  extremely  une<|ual  in  lM)th  sexes,  snnM»th,  conspicuously  punctate; 
arm  projt-<ting  l)eyond  carapace;  larger  chelipeil  heavy,  hands  with  sub(»arallel  margins;  the  smaller 
haml  very  slender,  alnjut  one-third  the  wi<lth  of  larger.  Fingers  moderately  gaping.  I^rgi*r  wrist 
nearly  as  bn)ad  as  long,  inner  angle  blunt;  smaller  wri!*t  nun-h  longer  than  bn»ad,  without  an  inner 
angle.     I>«*gs  <'ompres.'-e<l,  almost  smo<nh,  hairy. 

Male:   l^ength,  7.S  nun.;  width,  12.4  mm.;  fron to-orbital  width,  7.4  mm.;  fn»ntal  wi<1th,  .'^.5  mm. 

Flori<la  Keys;  \Vt»st  India's;  Vera  Cruz.  MexictK     Playa  de  I*on<v  Reef,  l*i>rto  Ri<*o. 

Lioxnera  dispar  (Stinqtson). 

^f»/«ror/if/*' <//x/Mrr  Stimp>«>ii.  Bull.  .Mu.^.  <'nmp.  Z^iol..  II.  140.  1M71. 
Oftttnliimflii'i^tir  \.  Milne  Kdwanl?*.  Crust.  Rep.  .Mex..  '271.  lv«0. 
Linwtrn  'li»iHir  Rathhnii.  ,\nn.  Inst.  Jamaiea.  i.  13.  1^97. 

Carajwice  alnrnt  three-fourths  as  long  as  broad,  thick,  t'onvex,  <*oven»<l  with  a  short  pul>es<'enc<» 
easily  rubl>ed  off;  regions  not  define<l;  an  anterior  miNlian  furrow,  also  a  furrow  .»»i*|»arating  the  fmnt 
fn»m  orl>ital  angle;  anten>-latenil  margins  alni(»st  entire,  three  IoIk»s  faintly  <lis<*ernible.  Front  al^uut 
one-thini  width  of  cara|iare,  bimarginate.  margin  c(»nvex,  median  notch  small,  external  angle  not 
pn>j*M'ting.  Kyes  very  .»*hort  and  .«toui.  .Vntennal  fiagi*llmn  sh«»rter  than  greatest  diameter  of  orbit. 
Ch(*li|NHl.*>  less  imequal  than  in  L.  hnn/iunnm,  the  smaller  hantl  not  to  slender,  aliout  half  the  width 
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of  larger.     Smaller  wrist  similar  in  yhafK*  to  larpt»r  ami  liaw  an  inner  t<K)tli.     The  black  0(»lor  of  thumb 
runs  back  a  little  on  the  hand,  forming  a  convex  outline,     Otherwisi*  rcscniblin;:  L.  hnnjiiwnm. 

Male:   Ix^ngth,  2.i)  nun.;  width,  4  nun.;  front* >-<)rbital  width,  ',\.2  nun.;  frontal  wi<lth,  1.7  nun. 

Culm;  Jamaica;  BernuidaH.     From  Arroyo,  Porto  Hico,  <»n  Lijrhthouse  Reef,  1  male  and  1  y(»ung 

female.     Kare. 

Oennt  PLATTPODIA  Bell. 

PiaitfjHHliii  H<'I1.  Tniiis.  Z<»ol.  .Scm'.  I»ii<lon.  i.  XU*.,  \Ki.\ 
lAiphiwUm  A.  Milne  hMwnnlN.  Ann.  .*^'i.  N«l.  (  li.  xvin.  AW.  isiii. 

Carapace  moderately  broad,  convex  in  lH»th  directions,  with  n*j;ions  jrenendly  well  delimitt**!  and 
subdivided  into  lol)es,  and  the  surface  ^nienilly  (not  always)  granular;  theautero-Iateral  iMirdei-shave 
an  intlependent  cn»Ht-like  edge,  generally  thin  and  .«<harp  and  tlistantly  lis»*ure<l;  the  iM)stero-lateral 
lM)rder8  rather  concave.  Front  a  little  defiexe<l,  alM)ut  a  fourth  the  greatest  l)rea<lth  of  carajmce  in 
extent,  grooved  ami  emarginate  in  nu<ldle  line.  Orbits  large,  the  three  suture  lines  near  outer  angle 
di.^tinct.  Eyes  on  nhort  thick  stalks.  Antennules  folding  oblicjuely  transversely;  inter-antenmdary 
.«eptum  broad.  Basal  joint  of  antenme  short,  touching  front  only;  tlagtdlum  hwlgetl  in  orbital  hiatus. 
MeruH  of  external  maxilli))e<ls  with  front  e<lgea  little  ol>li(jue.  ChelijK*<ls  e<|ual  in  lM>th  sex*»s;  lingers 
not  hollowe<l  at  tip.  I^ong  joints  of  k»g8  with  sharp  cri\«*t-like  u|hkt  lH»nlers.  Alxlomen  of  the  male 
five-jointed,  the  thinl  \o  fifth  fiomites  InMug  fuse<l. 

Platypodia  spectabilis  tllerltst ). 

(Mnrrr  *ptchihilis  Ilerbst.  Natnr.  Kml.lHMi  u.  Krel»*r.  n,  IW.  pi.  xxxvii.  f. :»,  I7«H. 

(•niictrhtfmtn  Miliu*  Edwimls,  Hisl.  Nut.  Cnisi..  i,  :J7r).  ISM. 

iMphafiitn  liibittd  A.  Milno  Etlwanln,  N(»uv.  .Vrch.  Mns.  Hl>t.  Niii.  I'uriv.  i,  '219.  |>I.  xvi.  Hi's.  ::.  :Ut,  \sn\ 

IHatijjHHlia  itjMrlnhiliM  RHthhun.  Ann.  Inst.  .Iainai<-n.  i.  K).  lMt7. 

Surface  lolmlated,  granulate.  .\ntero-latei*al  erest  extemling  viTy  far  lark  an<l  eontimuMl  by  a 
small  transverse  crest  on  carai>ai*e  in  line  with  canlia<*  n'gion;  marginal  crest  eut  by  three  narn>w 
fissures;  postero-lateral  bonlers  concave.  Front  deflex<Hl,  pn»senting  two  oblicpie  tnun-at**  lobes  in  a 
dorsal  view.  In  a  front  view  these  IoIhjs  an'  <*oncave.  Hands  sh«)rt,  compresseil.  surmounttHl  by  a 
sharp,  entire  crest;  outer  surface  covered  with  gramiles,  irregularly  place<I  on  upiK*r  jwirtion,  but  form- 
ing three  or  four  longitudinal  lines  on  lower  part.  Fingers  jMnnted,  channeled,  their  prehensile  borders 
denticulate,  also  a  broa<^l  IoIk^  at  base  of  iuunovable  tinger.  Ambulatory  legs  slmrt,  compre.<<s«Hl;  nails 
very  sharp.  Suture  lines  faintly  visible  U'tween  the  thinl,  fourth,  and  tlfth  alMlominal  seirnients  in 
the  male. 

Color,  chocolate  brown,  with  some  yellow  spot.M  lM>nlenMl  with  bhu'  and  black;  siuiilar  sjiots  on 
cheliiHids.  lA»gs  n»d,  with  tri<*olon»d  bamls  of  yellow,  blue,  and  black.  Figgs  red«lish  yellow.  (  \. 
Milne  FM wards.) 

I^ength  of  female,  13  nun.;  width,  19.3  nun.;  fronto-orbital  width,  1»  nun.;  width  "of  front,  5  nun. 

(lulf  «)f  Mexico;  Florida  Kejs;  West  Indies;  Bennudjis;  Fernan<lo  Noroidui  (INM-ock).  Torto 
Rieo:  Puerto  Real;  Guanica  Bay;  Culebra. 

Oenat  LEPTODIUS  A.  Milne  Edwards. 

Iz-ltttnlim  A.Milno  Eilwanls.  Ann.  .s<'i.  Nut.  » I),  xx.  2M.  l.siW. 

Carai>ace  broa<l,  .**ulMival,  nuMlerately  convex  anteriiuly,  flat  in  iM>st**rior  half;  regions  well 
delimitcni  and  fairly  well  lobulate<l  in  the  anterior  two-thinls,  but  not  iM>.<teriorly.  .Vntero-lateral 
bonlers  arched,  very  long,  not  very  thi<'k,  cut  into  five  well-developed  teeth,  iucliuling  the  <nbilal 
angle;  postero-lateral  lK»rder8  mo<ierately  convergent,  not  c<uicave.  Fronto-orbital  bonier  nmre  than 
half  the  gn*atest  width  of  carapace;  front  a  fourth  or  more  than  a  fourth  the  great e.*<t  wi<lth  of  eampace. 
Front  little  deflexed,  rather  prominently  sublaminar,  notched  in  mi<ldle  line,  separate<i  from  .•supra- 
orbital margin  by  a  notch.  Orbital  margin  with  two  suture  lines  abtjve  and  one  more  distimt  ju.'^t 
IkjIow  outer  angle;  usually  a  jirominent  tooth  at  iunerangle  ui  lower  *Mlge  of  orbit.  Kyeson  short  thitk 
stalks.  Basal  antennal  joint  hhort,  meeting  the  fnuit  at  inner  angle  of  tiagelliuu,  which  i.^^  about  a> 
h»ng  as  orbit  and  is  lodgt^l  in  orbital  hiatus.  Anterior  e<lgtM>f  merus  of  external  maxillipe<ls  nearly 
tnuisverse,  with  conunonly  a  small  t<K>th  iu»ar  the  antero-internal  angle.  CheliiK*<ls  unnpial  in  both 
sexes;  tingers  si>oon-shai)ed,  or  hollowe<l  out  at  the  tips.  U*gs  compresscMl,  the  upjMT  e<iges  rather 
sharp.     AlKlomen  of  male  tive-jointe<l,  the  third  to  lifth  somites  fustnl. 
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Ijeptodius  floridanus  (Gibber). 

C MonMiiim jloridtiHMJt  {.iibhvfi.  I'n»c.  Amer.  A»i<»c.  A<lv.  S<'i..  in.  175,  iK'it). 
IjrptiMliun fioridnnHA  \   Milne  KilttHnU.  i'ni'^t.  KCk.  Mi'X..  J*"^.  i»1.  xi.ix.  f.  1.  ls>o. 

I^jbule^  of  caramco  tiattene«l.  rross***!  by  small  trannveree  lines  a  little  granulouHor  piinrtate,  and 
Heiiarate<l  by  sballuw  grooves.  Frontal  1o1h.»s  tnincate  and  witb  a  transverse  gro<»ve.  First  tbree 
antero-lateral  teetb  obtnso  or  snl>a<'nte,  lawt  two  |.)ointe«l.  Menw  of  chelipe<ii»  short,  not  snrf»assing 
i-arapaee;  wrist  and  upjjer  jM»rtion  of  hand  nigiise;  the  fingers  touch  only  at  their  extremities:  there  is 
a  tuft  of  hairs  in  the  hollow.  Ix'gs  hairy  on  margin.  Color  variable:  sometimes  a  grayish  gr^en, 
sometimi'S  yellow  with  re<l  s|M»ts.     Fingers  1>la('k.     (A.  Milne  Fklwards.  I 

Ijength  of  male,  2<).2  mm.;  width,  31  mm.;  frontonirbital  width,  17  mm.:  frontal  width,  7.9  mm. 

Bahamas;  Florida  Reefs  to  Brazil:  Bennudas.  Porto  Rico:  Reefs  at  Guanica:  Pomv:  Plava  de 
Ponce  Reef:  Arroyo;  Caltallo  Blann*  Ri*ef.  Vietpies;  Knsenada  Hon<la,  Culebra:  San  Juan  iG.  M.  Gray). 

Oenns  XAHTHODIUS  8tim|»ion. 

XuitHiimli'is  Stim}*M>ii.  Arm.  Lye.  Nat.  Hist.  N.  Y..  vii.  .V2.  lKr»9. 

Carajiace  very  bntatl.  •>val.  very  convex  anteriorly,  tlat  in  jHisterior  half:  the  regions  <leei»ly 
limite<l.  and  <leeply  lobulate<l  in  anterior  two-thinls.  Auteri>-lateral  Itonlers  an*hed,  longer  than  in 
FjfptfHUns,  tliii'k.  cut  into  four  rounde<l  lol>es  or  thickened,  blunt,  little-projecting  teeth,  exclusive  of 
orbital  angle,  which  is  inconspicuous;  ^xjstero-lateral  lx>rders  nearly  straight.  Fronto-orbital  lK)rder 
less  than  half  the  great4*st  width  of  i.-arapace;  front  about  a  fourth  the  greatest  wi<lth  of  (.:ara|)ace. 
Fn»nt  more  deflexe<l,  but  less  prominent  than  in  Ijeptodin*;  otherwise  similar.  Orbits  very  .•>mall:  the 
two  up|)er  suturt*  lines  very  faint:  t«M>th  at  inner  angle  of  lower  e<lge  not  pnuninent.  Kyt»-stalks  short 
and  thick.  Inner  orbital  hiatus  narrow,  the  antennal  Hagtdlum  l(Mlge<l  in  it.  Menis  of  outer  niaxil- 
lilHMls  c«»nsiderably  broader  than  long,  riielijieils  une<]ual  in  Uith  sexes;  surfaci*  enxleil  m  ri'ticulating 
lines;  fingers  spo<ni-shajHHl.     I,egs  sh<»rt.  <'ompn»«stHl.     In  the  aUlomen  of  male  the  thinl  to  fifth 

segni<**'t»*  J*'**'  fusi"*!. 

Xanthodius  parvxilus  (  Fabriciusi. 

(Murtr  piirt'tiltn*  Fabriciu*.  Kill.  Sy>..  nuel.  t*t  omeiul..  ii.  451.  1793. 

Cldoi i>'ii'is  nin*ririiuuf>  >iiUitfUTv.  M«''iii.  So*,  riiys.  HLsl.  Nat.  iH-iit-Vf.  xiv.  4:W.  pi.  1.  f.  '».  1n58. 

Jjf^ttiniiii*  fimfrictiuu,*  \.  Milnt'  RUvanls.  (^'ni>t.  Keg.  Mex.,  ■Ji'.9.  lv*». 

XnnthiHiiiiJ'  jtftrrnlHM  Kathbiiii.  .Vnn.  Inst.  Jamaica,  i.  15.  1897. 

I>>buk*s  of  4-ara{)ace  prominent  and  roiigheneil  with  puncue.  Outer  orbital  angle  small  an4l 
inconspicu<»us;  there  are,  lH*sid**s,  four  blunt  teeth;  iM»sterior  mannnal  line  of  last  t<Mitli  continu<><l  halt 
way  l>ack  on  iHK«itero-lateral  margin.  Front  bimarginate,  lol>es  of  upi>er  margin  tnmt-ate,  of  lower 
n»m-ave.  Arm  <»I  cbeliiKNls  n-arrely  exceeiling  t-araiwuv;  wrist  and  hand  nigose  alK»ve  and  with  some 
irregular  <lepressions.     I^*gs  very  finely  granulate  ami  slightly  hairy. 

Length  of  male.  15  mm.:  wi<lth,  24. o  mm.;  fn»iito-orbital  width,  11.4  mm.:  frontal  witltli,  f>  mm. 

Bahama><;  Florida  Reefs;  We.-t  Indi(*s;  Cunw/ao;  Feman«lo  Non»nba  «P<M*<K*k):  B«*rmuilas 
(Verrilh.     Ponce.  Porto  Rico. 

Oenns  CTCL0XAHTH0P8  Bathban. 

r^ftxiiuthit*  .V.  .Mihu-  K«iuaril>.  .Vnn.  S<m.  .Nat.  i4t.  XX.  ITTh.  \yiCi.\. 
rf/rhKrunthoju*  Kathttun.  Phm'.  Biol.  .^h-.  \Va.-hin^^(»n.  xi.  IW.  1x97. 

('arai»ace  broinl;  fn>nt  horizontal,  prominent,  and  diviiU^l  by  a  mcNlian  fissun*  into  two  lamellar 
IoIk^s,  and  separated  from  the  internal  orbital  angles  by  a  (h^»pish  notith.  Orbits  smab:  two  fissures  in 
the  supra-orbital  margin;  external  orbital  angles  inconspicuous,  continuous  with  the  antero-lateral 
b<.>nler8.  .Vntero-laterallHinlers  very  long,  strongly  *-ur\'CHl.  extending  far  l>ackwanis.  Bassil antennal 
joint  short,  but  touching  the  front  at  its  inner  angle;  flagellum  ins(*rte<l  in  <»rbital  hiatus.  Merus  of 
the  external  maxillijx^ls  sulx|uadrilateral.  Fingers  shar|>-|H>inte<l,  not  holIowe<l.  The  alMlomtMi  of 
male  consists  of  five  movable  pieces. 

Cycloxanthops  denticulatus  (WhittN. 

XnHth'fhuti''iilntnjf\\'\uW.  .Vnn.  .Mjil'   Nai.  Hi^c.  -2*.  ii.i^».  l-^i".     .V.  Milm-  H^iwanl".  I'm""!.  lC«'if.  Mi-\..  iVj.  |.l.  xi.v.  i.  _'.  I'^T^. 
CffriiKnifit/ntji'i  'inilirnlntttt,  Kathbun.  .Vnn.  In>l.  Janiaioi.  i.  14.  lyi7. 

Width  of  t-arajiare  alwHil  l.'>  timt»s  length:  retrions  well  marke<l;  surfa<-e  punctate  and  pitte*!:  the 
anterior  jMtrtion  lobulate,  the  lobules  rugose.     Antennlateral  N>nlers  having  eight  or  ten  small  tuWr- 
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culifomi  teeth.  Fnmt  feebly  divide<l  into  two  1<>}k»»*.  nearly  ntraiplit  an<1  with  a  tnlH»reulifonn  t<K)th  at 
the  outer  angle.  l*terygoHtoniian  rejjions  an<l  nierns  of  the  outer  n)axilli{»e<lH  ^ranulone  an<l  rugope. 
Chelii)eilH  strong,  unecjual,  their  ui>|K*r  surface  rngosi'  and  enwlcMl.  Wrint  with  two  tul)erc*leH  at 
inner  angle.     Fingern  strong,  i>oint<»<l,  gaping  in  large  (•heliiH»<l. 

0)lor,  light  ]»urpliHh  nsl,  bright  nni,  or  orange  red;  lingers  bla(>k. 

Dimensions  of  male:  length,  14.5  nun.;  width,  22.S  mm.;  fn»nto-orbital  wi<lth,  9.5  mm.;  frontal 
width,  5  nun.     (rrt^atest  width  at  antejienult  tooth  of  lateral  margin. 

Bahamas;  Florida  Keys  to  Brazil;  IVrniu<las.  Porto  Rieo:  ('al)allo  Blam^t*  Ki'<*f,  VitM|u«*H; 
HueAn»s;  Fajanlo;  San  Juan  ((fundlaeh). 

Oennt  EUPAKOFBUS  Bathban.     Mnd  Crabs. 

Ptuwpeuii  Milne  EdwanLs  Hist.  Nai.  ('nist..  i.  Aa\,  lx;u.     uNhiik'  pn-cHriipitMl. » 
EnjHwopttnf  Rathbun.  Bull.  I^b<»r.  Nat.  HiM.  Stall'  I'liiv.  Iowa,  iv,  273.  IhUK. 

Carai)aee  of  mmlerate  wi<ith,  length  two-thinls  to  thn^e-fourths  the  width,  niodt-nitely  nmvex, 
the  regions  fairly  well  delimite<l,  erosstMl  by  broken  transverse  hues  on  anterior  half.  .Vnten»-latei"al 
borders  horizontal  or  slightly  upturne<l,  shorter  than  iK»stero-lateniI,  anniate,  ten<ling  to  sulMiuadrato. 
cut  into  live  ti*eth,  including  orbital  angle,  whieh  is  more  or  less  fused  with  the  next  t<K)th:  the  thinl, 
fourth,  and  fifth  are  usually  well-markeil  and  distinctly  dentiform;  outer  margin  of  all  the  t^-eth 
sublaminar;  jmstem-lateral  >)orriers  moderately  eon vei^nt,  straight.  FnHito-orbital  l)onU*r  more  than 
half  the  greatt^st  width  of  caraj>aiv.  Front  l)etween  a  third  an<l  a  fourth  the  gn»atest  wi<lth  of  carapace. 
Front  horizontal  or  slightly  deflexe<l,  landnar,  with  a  nuNlian  notch,  an<l  two  sinuous  I<»1h.»s,  s4'{iarattHl 
from  the  more  elevated  inner  angle  of  orbit  by  a  notch.  Orbital  margin  with  two  small  but  distinct 
V-Bhape<l  notches  al)Ove,  continual  liackward  by  close<l  fissures,  ami  a  bn)a<l  notch  Inflow  outer  angle. 
A  prominent  to<»th  at  lower  inner  angle.  (Orbits  tranBvers<»ly  oblong,  not  tightly  filUnl  by  the  eyes. 
Inner  f>ortion  of  anterior  margin  of  Iwisal  joint  touches  the  front;  outer  angle  (jf  joint  is  jirolongt^l 
iutx)  the  broad  orbital  hiatus,  but  does  not  exclude  flagellum  from  orbit.  Menis  of  outer  maxilli}HHls 
transverse,  its  anterior  margin  mon»  or  U»ss  sinuous.  CheliiKMls  umx|ual  in  lH»ih  .^-xcs;  the  menis  lum 
a  sui>erior  subterminal  tooth;  the  carpus  a  tix»th  at  the  inner  angle;  fingers  acute;  movable  finger  of 
large  chelii>ed  with  largt*  bai<al  t<K)th.    I>t?g«  rather  thick.  compn»sse<l.    Alxlomcn  ni  .nale  5-8egmente<l. 

Key  to  the  Porttt  Rimn  upcvien  of  tin-  (jtuim  KitjHniofH^ia. 

A.  A  distinct  grcx>ve  along  anterior  margrin  of  earptiH  of  cheliiHMl. 

B.  Front  ffrooved.    Thlrrl  .«H;gmeiit  of  abdomen  of  male  not  rt^ehinK  <«»xal  jointH  <»f  flfth  pair  of  Uh'\ hf-rmiulniifitt 

W.  Front  not  gnHJved.    Third  negment  of  alxlomen  of  male  reiu'liiuK  the  coxal  joints. 

C.  Second  antero-lateral  t<K)th  broad,  lobiform 'M'ddnifnliH 

C.  Second  antero-lateral  tooth  narrow,  tnlH»n'uliforiii hnrltii 

A'.    (Carpal  groove  wanting  or  very  indistint^t. 

B.  Width  of  carapace  al)OUt  1.5  timen  lengtli InHndii 

B'.  Width  of  cararwice  aNmt  1.3  timen  length mutruiiuun 

Eupanopeus  herbstii  (Milne  Kdwanls). 

Panoit^-Hf  herbgtii  MUm:  Mwardt*.  Hist.  Nat.  CniNt..  i.  AVt\,  IK34:  B«'ntHli<'tiV:  Kallibiin.  Phk-.  V.  s.  Nm.  Mns..  xiv.  :t'»8.  pi.  xix 

figs.  1  and  2.  pi.  xxin,  figs.  1(M'2,  1«91. 
Kuptiuojtemt  hrrhiiii  Rathbun.  Bull.  I>ab.  Nat.  Hist.  State  I-niv.  Iowa,  iv,  '273.  18«>. 

Carapace  nearly  or  quite  1.5 times  as  wide  as  long.  H<»gions  well  nuirke<i,  convexity  variabK', 
surfaitc  coarsely  granulate.  First  (or  orbital)  t<K>th  of  lateral  margin  triangular,  blimt,  little  prominent; 
Hecon<l  t<M>th  separate^l  from  first  by  a  shallow  roimde<l  sinus,  and  larger  an<l  nearly  jis  advanced  as 
first,  either  blunt-jM)inttHl  and  with  arcuate  outer  margin,  or  lobiform;  thinl  and  fotirth  te<'th  still  larger, 
prominent,  with  arcuate  outer  margins  and  acute  tips,  the  thinl  dirtM.'te<l  ob]i<|uely  inwanl.  the  fourth 
forwanl  or  slightly  inwanl;  fifth  t(M>th  shorter,  with  acute  tip  ami  straight  outer  margin;  a  transverse 
ri<lge  continue<l  inward  from  it«  anterior  margin.  Front  alxjut  two-sevenths  the  gn*att»st  width  «»t 
carajwuv;  middle  iK)rtion  of  margin  advanced  only  a  little  l)eyond  outer  angles.  ('heli|HHis  heavy, 
granulate;  carpus  without  a  groove  parallel  to  <listal  margin.  Dark  col(»r  of  tlunnb  in  large  chela 
continued  more  or  k»ss  on  jMilm.  Third  s<*gment  of  alnlomen  of  male  n»aching  coxie  «)f  fifth  pair  of  feet ; 
terminal  segment  oblong,  nmmled  at  en<l. 

A  very  large  siHHtimen  measures  40  nun.  long  by  H2  nnn.  wi»le;  one  of  medimu  size,  a  female,  is 
2Knnn.  long,  4().fi  mm.  wide;  fron to-orbital  width,  2:i.2nun.;  width  of  fnmt,  1 1.5  nnn. 

From  RluKle  Island  to  Brazil;  Bennudas.  Pnrto  Rieo:  San  Juan;  Puerto  Heal,  in  a  manirn>\e 
0wamp;  reefs  at  Fomw;  Fiiisena4ia  Honda,  ("iilebra;  San  .Inan  and  Mayaguez  ((iundlach). 
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Eupanopeus  occidentalis  (Sanssiin*). 

/Viij.>prft»<KV*V/<n/n/i>S»nLssiirf.  R»'V.  Map.  7amA.  r.»i.  ix.  'iO"J.  1x57;  Bt-iUMlict  A:  Katlil»uii.  I*nH\  I'.  S.  Nat.  Miii*..  .xiv,  3flO.  pi.  xx. 

f.  3,  pi.  XXIII,  f.  H.  ISiU. 
Kttj/tinnjpfiut  octudrnttili*  Kathliun.  Bull.  Lah,  Nat.  Hist.  Slato  I'liiv.  Iowa.  iv.  27.i,  18%. 

Differs  from  A\  htrtuttH  Hfi  follows:  <Ta.«tric  region  iiionM»levat*Ml,  inde|>endently  convex.  SihnukI 
t<H>th  of  lateral  margin  narrower  an<lt4*)tarate<l  by  a  (U*ei)er  sinus  from  firnt  t<H)th;  thin!  to  fifth  teeth 
thicker,  more  j»n>mineiit  an<l  more  \\i<lely  .»«ei>arat4.Hl  from  each  other,  thinl  tooth  with  anterior  ami 
exterior  margins  snlnHjnal.  Front  mon»  a4lYanc<»<l.  Carpus  of  cheliixHls  with  a  gnKive  |>arallel  t<»  distal 
margin.  Dark  color  on  thumh  not  continued  on  (mini.  Ambulatory  legs  a  little  longei  and  more 
slender.     Alidomen  of  male  wider,  esi)e<*ially  noticeable  at  j>enult  segment. 

In  alcohol  the  cheli|)e<ls  have  a  pinkish  tingt*  not  seen  in  E.  hrrfuUii. 

Male:  Length,  2()  mm.;  width,  27.2  mm.:  fronto-orbital  wi<Uh,  16  mm.;  width  of  front,  S.4  mm. 

South  Carolina  t^)  Penianibuco;  I^^rnnidas.     liucares.  Porto  Rico,  2  females,  1  with  .Sficti/imi. 

Eupanopeus  americanus  (Saui«iure). 

I'limtjttuit  anurit-annti  f^in^WTv.  Rev.  Mag.  Z<k»1.  iL'».  ix.  rit2.  l>v»7:  Mem.  .<<h'.  Phys.  «;i'iieve.  xiv.  432,  pi.  I.  f.  x,  1J|*57. 
l\iunprH^  nrnilixtus  B«.nc«li<t  A  Rathlmn.  l*r«H\  V.  S.  Nat.  Mils.,  xiv.  3»;i,  pi.  XXI.  f .  S.  IK91. 
K»fi*in/tjt*  iiji  niiuncnnuft  Rathbun,  Bull.  Lab.  Nat.  Hist.  State  I'liiv.  Iowa.  iv.  273.  1«9S. 

The  carajmce  is  narn>wer  (width  1.8  times  length)  an<l  flatter  than  in  K.  herfuUii.  The  transverse 
rng;e  are  niimenm.<.  Sinus  lK»tween  tirst  and  second  lateral  teeth  dcH»pish:  other  teeth  broad,  rather 
blunt,  thinl  tetragonal,  fourth  with  anterior  margin  at  right  angles  tome<lian  line.  Lobes  of  front  with 
more  obli<|Uc  margins  than  in  E.  herfnttii.  Chelipe<is  .similar  to  those  of  E.  herbMii;  a  faint  ("arpal  groove 
may  In*  present.  T<H)th  at  base  of  dai-tyl  longer  than  in  E.  hrtjiUii.  Ab<lomen  of  male  narrow,  as  in 
E.  ht'rfn*tii,  but  in  shaj^e  resembling  that  of  E.  fM^rideutnlU.  y 

Male:  I>ength,  19.5  mm.;  width,  2H. 3  mm.;  fnmto-orbital  width,  15.5  mm.:  wi<hh  of  front,  7.5  mm. 

Bahamas  to  Brazil.     Arroyo,  Porto  Rico;   I  male. 

Eupanopeus  bermudensis  ( BiMie<iict  <!i:  Rathbun). 

P^nufpfMjt  wiirfl'imtnuii  BeiKiliet  »V  Rath>>ui).  Vuk-.  V.  S.  !v;.  .M..  xiv.  :<i2.  pi.  xxiv.  f.  6 ami  7. 1S91  inoi  /».  unrt(t mnnt4iiii'\hY)C9). 
hinoiff  ttji  tf^rtniuit mtij*  Beni'ilirl  »V:  Rathbun.  l*roc.  V.  .<.  N.  M..  XlV.  376.  pi.  XX.  f.  J.  pi.  XXIV.  fi^f^.  14  ami  Ih,  1S91. 
Euitanoft*  uf  Ih  rmu'h  n/th  Rathbnn.  Bull.  Ijib.  Nat.  Hi>t.  State  I'liiv.  Iowa.  IV,  273.  ls8s. 

A  smaller  si>ecies  than  any  other  A\//xi/<o/w»m  taken  at  Porto  Rico.  The  carapace  more  deeply 
areolate<l  than  any  of  alK>ve;  a  well-marke<l  transverse  line  on  branchial  region  on  a  level  with  last 
lateral  sinus;  also  several  shorter  granulate  ridges,  ami  granules  towanl  fn>nt  andantero-lateral  margins; 
otherwise  sm(H»th.  SiH*ond  t<K>th  of  lateral  margin  lobiform,  sef>aratiHl  fnun  tirst  by  a  rather  shallow 
sinus;  thinl  and  fourth  large,  with  arcuate  outer  margins,  thirtl  obtuse,  fourth  sulwcute;  fifth  narrow 
ami  iM>inte<l.  The  front  has  a  thick,  obliipiely  ljt*vele<l  edgt^,  «»l)Si*urely  groove<l.  <leflexe<l;  in  a  dorsal 
view  the  lol)es  are  nearly  straight.  obli<jue,  but  in  a  fn>nt  view  very  sinuous.  The  car]>us  of  cheli]  c<l8 
has  a  well-marktMl  gnM»ve:  fingers  strongly  iHMit  «lown  and  usually  light  hom-<*olore<l  with  white  ti|>e; 
the  color  extends  |«irtially  on  palm  also.  1a^  slen<ler  an<l  delicate.  Thinl  segment  of  aNlomen  of 
male  narrow,  with  munding  p  ►sterior  <'orners.  not  reaching  cox:c  of  fifth  pair  of  ft*t»t. 

I>*ngth  of  male,  5.S  mm.;  width,  S  mm.;  fnmto-orbital  width,  5.5  mm.;  width  of  fn»nt,  2.S  mm. 

Bi*rmudas;  Florida  Keys  to  Brazil.  Port<»Hico:  Mayaguez;  B<Kpieron  Bay;  (iuani^'a  I^y;  .\m)yo, 
on  Lighthou.^H*  RtH'f;  Kns^Miada  ^londa,  Culebra.  .Mso  taken  at  Nassau,  Bahamas;  1  sjHH'imen  having 
the  genital  ap|)en<lagi»s  of  a  male,  ami  an  alxlomen  with  seven  segments,  as  in  an  immatun*  female. 

Eupanopeus  harttii  (Smith ). 

rnnnjifu*  hurttii  Su\\\\\.  Pr«»e.   B<»>t«»ii  .S»<-.  Nat.  Hist.,  xii.  "iSi.  I.>»i9:  Trans,  roiiii.  .Vead.  .Si..  II.  pp.  .S  aiul  M.  pi.  i.  f.  .'».  I«69. 
K» If mnjK lilt  harttii  Rathbun.  Bull.  I^b.  Nat.  Hi.«*t.  Slate  lUiv.  Iowa.  iv.  27:^,  1>«9S. 

Carai»ace  little  <-<mvex.  nigo.»Jc,  n»gions  very  distinctly  marke<l.  First  and  second  antero-lateral 
teeth  small,  ttdH'n-ulifonii.  S4'piirate<l  by  a  U-.'iha|>e<l  sinus.  Remaining  teeth  rather  narn>w,  thickened; 
tills  tulHTcnlifonn.  Fn»nt  little  advanccil  aixl  with  a  small  but  <listiiict  t<M>th  at  tlu*  orbital  end. 
Carpus  of  cheli{H'«ls  rugose  ami  with  a  «leep  anterior  gnnivc  (\»lor  of  tingers  not  coiitinue<l  to  the 
I>alm.     .\lHl«)iiu'n  of  male  reaching  c<»xal  joints. 

length  o(  male,  S,<)  mm.;  >\i(lth.  12.<>  mm.;  fronto-orl>ital  wi<lth,  s.(»  mm.;  width  of  front,  4.1 
mm.     A  small  sj>ecie.'-,  but  larger  than  /.'.  fHrmiiiiiiisl:<. 

Florida  Keys  to  Brazil.     Porto  Rioi:  B<Hjuen>n;  -Mayaguez;  Mayaguez  Harln^r. 
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Qenns  EUBTPANOPEI78  A.  Milne  Edwardi. 

Ktirf/jHinitjH-iP'  A.  MilTif  Kcl\vard«.  fJruut.  Rog.  Mt'x..  81H.  1hh(). 

Carai)acu  rather  broad,  lc*n>^h  about  two-thirdw  the  width,  oval,  d«'|)r«»HHe<l  <»r  sli^fhtly  iM)iivex,  the 
re^oiiH  UHually  crosped  by  fine  transverse  broken  >;rannlated  lini»8,  but  on  the  whole  the  earajmee  is 
smoother  than  in  Euinnutpenn.  Anten)-lateral  lK>nler8  horizontal  or  slij^htly  upturne<i,  at*  long:  ati  or 
slightly  shorter  than  postero-lateral,  areuate,  cut  into  five  (indluding  orbital)  shallow  teeth  or  l<»l)es 
usually  projecting  little  if  at  all  l>eyond  the  general  line  of  earai>ace.  Seeond  t(M)th  low  and  roundtnl 
and  rather  doaelv  fuse<i  with  orbital.  Fronto-orbital  bonier  more  than  half,  and  front  a  third  or  a 
little  less  than  a  thinl  the  greatest  width  of  carapace.  Front  less  atlvaneiNl  than  in  Eu}}fmopt'm; 
otherwise  front  an<l  orbits  mu<!h  as  in  that  genus.  Orbital  hiatus  and  l»asal  joint  of  antenna  narniwer 
than  in  Ku}mnopeui*.  ('helii)eds  unequal  in  both  sexes;  the  fingers  may  In*  arute  or  sp<K)n-shaiH?<l  or 
different  on  the  two  chelipeds  of  same  species.  Alxiomen  of  male  has  usually  the  thinl,  fourth,  and 
fifth  H*»gments  fustnl  (only  the  fourth  and  fifth  fused  in  E.  dimmUiH). 

EurypanopeuB  abbreviatus  (Stim]ison). 

Xftnthn  jtarvuluf  Milin'  Kdwards,  HImI.  Nat.  ('runt.,  i,  396.  18:^4  (not  dtuctr  jtan^ulu*  FahriciuN,  17W). 

l\iiw}nut  abbicviainn  i^X\\v\\)»o\\,  Ann.  Lye.  Nat.  HLst.  N.  Y.,  vii.  I'll,  lH«iO. 

i*HHO}tru» p<tlitv*  'S>miW\.  TmiiM.  (.'onii.  Acad.  Sri.,  ii,  pp.  :i  and  34.  pi.  i.  f.  4.  1W9. 

I'anoinu* panntlus  Bt'iiedic't  &  Rathhiui.  Phk*.  l\  S.  Nat.  Miu*.,  x»v.  Mi9.  pi.  xxi.  f.  1.  pi.  xxm.  fijr*.  '2  hihI  3.  1M91. 

Enrypaiujpnw  wirrtiitu  A.  Milne  E<lward.«*,  Cnwt.  Kf'g.  Mex.,  S'i'i,  pi.  ux.  f.  .S.  ISHU. 

EHryiHiiiop€u»  aJbbranatu9  A.  Milne  Edwards,  Crust.  ROk-  Mex..:f20,  pi.  Lix,f.3, 1HS(>.     Rathbuii.  Ann.  hiNt.  Jamaica,  i,  19,  1mU7. 

Cani[>ace  granulate  on  anterior  third  and  along  an tero- lateral  margins;  an  obli()ue  granulated 
ridge  on  hepatic  region,  another  parallel  to  it  on  the  branchial  n»gioii  opiK>site  last  lateral  sinus;  a  few 
transverse  lines  on  gastric  region.  First  and  second  anten>-lateral  toeth  st»parated  by  a  very  shallow 
sinus;  other  tei»th  separated  by  shallow  notches,  the  thinl  with  almost  straight  outer  margin,  the 
fourth  slightly  arcuate,  fifth  small  and  bhmt.  Front  less  than  a  thinl  the  wi<lth  of  cara|iace,  little 
advanceil,  a  narrow  open  me<lian  notch,  1oIk»s  sinuous,  mon»  pnxluctMl  towanl  middle.  ('heli|)e<ls 
finely  granulate  and  pitteil;  fingers  jx^inted;  thosi?  of  large  chelipeil  gaping,  da<*tylus  with  a  largi'  liasal 
tooth.  Dark  color  of  pollex  running  fn)m  l)etween  liases  of  fingers  obliquely  to  lower  margin  of  man  us. 
Third  segment  of  alnlomen  of  male  extends  to  coxj«  of  last  pair  of  legs. 

liength  of  male,  11.7  mm.;  width,  18.4  nun.;  fnuito-orbital  width,  9.^^  mm.;  width  of  fn>nt, 
4.9  mm. 

Bahamas;  Florida  Keys  to  Brazil.  Porto  Kico:  l*once;  Arn)yo;  Kns(*nada  Honda,  Culebra; 
Hucares. 

Oenns  HEXAPANOPEI78  Baihbnn. 

//fxaf>am>j>p«w  Rathbun,  Bull.  Lab.  Nat.  Hi.nt.  State  I'niv.  I«»wa,  iv.  '273,  1k<>. 

Carapace  narrow  (the  length  three-fourths  or  more  of  width),  hexagonal,  regions  well  delimitiMl. 
Antero-lateral  margin  arcuate,  alnrnt  as  l<mg  as  j)osten>-latenil,  five-toothinl,  tifth  pnnuintMit,  orbital 
or  first  tfK)th  partly  fused  with  sc»cond,  fourth  tooth  very  prominent,  fifth  sometimes  much  smaller 
and  almost  jwstlateral  in  position.  Postenv lateral  margins  strongly  converging.  Fronto-orbital 
l>onler  from  half  to  three-fourths  the  greatest  width  of  the  canipace.  Front  from  a  fourth  U)  about  a 
thinl  the  greatest  width  of  the  carapa<"e.  Fnmt  advance^!,  with  a  me<lian  notch  and  oblijjnc,  sinuous 
or  straight  lol>es,  separated  from  inner  orbital  angle  by  a  notch.  ()rf)ital  margin  with  a  wcll-marktMl 
Io1k»  between  sinuses  alnwe;  otherwise  the  orbits  an^  similar  to  those  of  Eti/Hino]>ruj<.  Hii.sjil  joint  of 
antenna  narrow,  as  in  Enrypnnoj)€tut. 

The  Porto  Rican  sjieides  are  small. 

Distinguished  from  Eurypunopvun  chiefly  by  the  hexagonal,  narrow  carajwu-e  with  pnnbiceil 
front  an<l  very  convergent  postern-lateral  margins. 

Key  tit  thf  Porto  Himn  sftfrifM  of  the  <joniin  Ift'.rafrtinofH^ns. 

A.  First  and  .neeond  anlen>-lateTHl  teeth  si-parali-d  hy  a  vitv  '•hallow  nauidcd  -^itHi.**. 

B.  Fifth  anterolateral  t<M)th  ahn(>*<t  t»bs<»U'le rnriNi:iu.<* 

B'.  Fifth  anteni-lateral  t<K)th  well  devel«)pe<l fit  mphUlii 

A'.  FirBt  and  He*?c)n«l  antero-lateral  teeth  separated  by  a  deepl.-^h  V-.shape<l  sinus «/ ///»<//«<(/*•/*/«/ m^ 
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HexapanopeuB  caribbceus  (StitnpHun). 

.V»rr»*/>»i«o;*'- f»ir/W;;*vi  Sliinps4»n.  Ann.  Lye.  Nat.  Ili'.t.  N.  Y..  .\.  \0n,  1^71. 

EnnjiMitoii*  un  I'liriNuni*  Kathbun.  Ann.Iiist.  .Tanmica.  i.  "J).  1WJ7. 

11* jn%imnoit* lilt  mrihturiiit  Hatlihiiii.  Bull,  Ijjh.  Nat.  Hi>!.  State  I'niv.  Iowa,  iv,  27:^.  IMis. 

('anij>act.»  witfi  rc»jrions  wt'll  iiiarktMl;  protojrastric,  branchial,  ami  i-ardiar  regions  elovate<l;  fi^aeitru* 
and  braiurhial  <*n)ss<*(l  by  prominent  transvenk*  jrranulatecl  lines.  A  well-niarkwl  niiuiH  l>etween  firet 
and  j<et*<)n«l  lateral  t«H.»th,  which  are  small  and  blunt;  thini  and  fourth  large  and  [>n)minent;  thinl 
a<'ute.  fourth  spiniform;  carapace  widest  at  fourth  tooth,  fifth  minute.  Frrmto-orbital  lK)nler  two- 
thirds  and  front  one-thinl  the  width  of  oarajwu-e.  Fnmt  pr<Mluce<l,  me<lian  notch  a  well-marki*<l  V, 
lnl)es4  sinuous.  Kyes  larjre.  ('heli]KMls  finely  granulate,  a  few  tulierelee  on  carpufl,  finvren*  elon^te, 
stn)njrly  lx»nt  down,  shar]».  finely  d«*ntate  (dactylus  with  a  larjrer  t«>oth  at  l»ase).  not  gaping,  the  color 
of  iK)llex  continuiHl  extensively  on  palm.     Ambidatory  lep*  slender. 

A  small  si>ecies.  A  male  of  ^(mmI  size  measures  8.3  mm.  long;  11. «>  mm.  wide;  fronto-or})ital 
width,  7.5  mm.;  frontal  width,  3.S)  mm. 

Jamaica:  St.  Thomas;  Triniiiad:  Siibanilla.  rnitinl  States  nf  CVdombia.  Porto  Ric^n  B<Kiuen)n 
liav;   Ilncnrcs, 

Hexapanopeus  hexnphillii  (Bemnlirt  t.^  Rathbun). 

I^iiitfptun  fuiHfihi/fh  lientNliet  d:  KHtlibiin.  Phm-.  I'.  S.  Nat.  Mu.**..  xiv.  374.  pi.  XXIV.  fijfM.  I'J  and  1.3.  IMM. 
HrxajtanojHiiM  hfiHph ill ii  KAthhwu.  Bull.  IjhU.  Nat.  Hist.  Slate  Tniv.  Iowa.  iv.  l»7.i.  189S. 

C'arajjace  with  regions  distim'tly  indicated,  epigai*tri<'  lobes  prominent,  a  few  blunt  transverne 
ridgej*,  surface  also  finely  granulate.  F^irst  and  etn'ond  teeth  small  but  well  separate*!.  Thini  to  fifth 
ti'eth  thickenetl.  blunt,  dentifonii.  fifth  smaller  than  others,  but  still  of  fair  size.  Front<vorbital  liorder 
five-sevenths  and  fn)ntal  Ixmler  nmn*  than  one-thinl  of  greatest  width  of  larapace.  Median  notch  a 
tieep  narrow  V,  lolx»s  nearly  straight  viewe<l  from  al.)Ove,  denticulate.  ('helii>eds  granulate,  verj' 
unec{ual;  carpus  uneven,  with  an  anterior  groove,  inner  tooth  strong.  Manus  with  a  deep  su|H*rior 
gnK>ve.  surface  rugose  alK)ve.  Fingers  of  large  cheliped  stnmg  (d»iotyius  with  large  basal  tcx)th),  those 
of  smaller  <*heli I led  lonjrer,  slenclerer,  an<l  deflexe<i;  <'olor  not  exteniling  on  palm. 

I^'ngth  of  larg<*  male.  5.o  mm. ;  width,  7  mm. ;  fron to-orbital  width,  5  mm. ;  fnmtal  width,  2.5  mm. 

F'lorida  Kevs:  St.  Thomas.     Mavatuez  Ilarl>orand  Puerto  Real,  Porto  Rico. 

•  • 

Hexapanopeus  quinquedentatus,  si>.  nov. 

Cara|mce  deej^ly  an'olattNl.  the  regions  s<»|»arately  convex,  grantdate;  epiga**tric  lol»es  prominent. 
The  antero-lateral  margin  has  five  well-marke<i  teeth,  second  sei>aratt*«l  fmm  first  by  a  clet»i)er  sinus 
than  is  usual  in  this  and  allie<l  genera.  Thinl,  fourth,  and  fifth 
tet'th  larger,  similar  to  (me  an(>ther,  thickene<l,  sulmcute.  Front 
with  a  mi^iian  V.  lol»es  slightly  oblitjue,  nearly  straight.  Cheli- 
I»e<is  not  very  heavy,  sliirhtly  unequal  in  male,  eijual  in  female, 
cNmrsely  granulate.  C  arpus  uneven;  a  short  and  very  cleej)  ante- 
rior gro«>ve.  .Manus  dtH*i)ly  gn)ovtMl  alwive;  fingt»rs  deej)ly 
gn»oved,  the  intervening  ridgi's  partly  granulate;  tips  acute;  fin- 
gers not  gaping;  da<*tylus  of  larger  <rheli|K?d  of  male  with  a  large 
Uisal  t<H)th.  I^*gs  granulate  along  anteri«>r  margin.  Then*  an» 
sc'ven  tlistinct  s«'gnientsin  alNlomen  of  male  (at  least  in  immature 

si>e<*imen.'«).  while  in  i»th(»r  si>ecies  of  the  genus,  the  thinl  to  fifth 

,         .  Vm.    fi. — Ihjciximnnitt  im     iiuhnfuedfntatuit. 

an' fusiil.  (a)  Female,  outline  of  campact*.  :<  4.    (ft) 

The  lanrcst  s|M'<-imcn  taken  is  a  female,  5.5  mm.  long;  7.4         MaU-.  rif^ht  (>h<>la,  ■  10. 

nun.  wide;  tVonto-orbital  width.  5  min.;  frontal  width,  2.4  mm. 

TyiH*  liM-ality.  .Mayaguez.  I  female  i  Cat.  No.  2.*{7HH).     Also  taken  at  Mayaguez  HarlMir.  12  fathoms, 

station  tMM;!).  I  femah*;  off  Puerto  Real.  x\  fathoms,  station  ♦>()74,  1  immature  male;  off  li<K:a  Prieta,  8j 

fathoms,  station  (MKS5,  1  innnature  male. 
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Qenas  MICSOPANOPE  Stimpson. 

Af/rrojKin/jjx:  Stimpson,  Bull.  Miis.  Conip.  7amA.,  ii,  139.  1M71. 

C-arapace  of  nuKlemte  wi<ltli,  slightly  (h^mivcx,  rej^ions  umially  lightly  iii<li('ato<l,  granulons  or 
spinuloiiH  toward  frontal  and  an  ten »- lateral  lM)r<ierH.  Antero-lateral  lH)nlerH  aronate,  nhorter  than 
pofltero-lateral,  armed  UHually  with  five  tiH»th  or  npines,  of  which  thela.st  is  nnich  reclnc^Ml  and  theM»cond 
also  redn<'(Hi  or  alt<^>gether  wanting.  I*oeten»-lateral  iMirders  niolerately  converging.  Fronto-orhital 
width  great,  thn*e-fourtha  or  more  than  thret»- fourths  witlth  of  cara|>ace.  Fr<»nt  mon'  than  one-thinl 
the  width  of  carapace.  Front  hiIobe«l,  outer  angle  rectangular,  }>lunt,  and  situattMl  Inflow  and  in 
a<lvanceof  inner  orbital  angle.  rj)j>er  orbital  margin  with  two  small  open  notches  an<l  an  interme<Untf 
IoIk?;  inferior  margin  wit)i  a  large  cmter  notch;  inner  t<H)th  i)n)minent.  Inner  orbital  hiatus  wide; 
l)asA\  segment  of  antenna*  not  reaching,  or  l)arely  reai-hing,  prolongation  from  front.  CheliiRMls 
une<|ual  in  }M>th  sexes,  and  usually  rougheni*<l  by  sharp  granultv  or  spinuU>s.  Fingers  jMiinte<l.  I^nrs 
slender,  usually  spinulous  above.     Alnlomen  of  male  with  third  to  fifth  st»gments  fuse<l. 

Small  species,  living  in  de«jpi«h  water. 

Kei/  to  the.  Porto  Rimn  x/wtjV^  of  the  tjenux  yficntjHntojH'. 

A.    Fn)m4M>rl»ilHl  width  more  than  foiir-HfthH  nf  ciitin-  width  of  campRCf Utltijnm^ 

A'.  Fmn to-orbital  width  sevcn-tonths  of  entire  width  of  eamp>a<*e jninthi/onnix 

Micropanope  lobifrons  A.  Mihie  t>lwanis. 

MirroimnoiH  htl)(f'ronM  \.  Millie  F^lwanN.  Crust.  Rt^g.  Mex..  S2~.  I»l.  Lin,  f.  :t.  IHSO. 

Cara|>a<.re  alnu>st  smcwth;  some  very  small  granules  on  gastric  loin's  an<l  on  branchial  region: 
regions  faintly  indicati*d.  Front  wi<le  and  forme<l  of  two  nMindt^l  1«>1h»s.  A ntero- lateral  })onlcrs  fivc- 
txK>thed,  first  or  orbital  tooth  small;  sei'ond  triangular  and  alK)Ut  the  same  size;  third  and  fourth 
spiniform,  most  prominent,  the  thin!  the  largt-r;  fifth  almost  ol)s«>lete.  ChelijHHls  covensl  with  small 
pointer!  granules;  an  inner  carpal  spine;  fingers  dc^*ply  groove<l.     Ambulatory  feet  long,  spinulous. 

I>ength  of  male,  3.3  mm.;  width,  4.3  mm.;  fronto-orbital  width,  3.7  mm.;  width  of  front,  1.7  mm. 

Off  Montsernit,  S8  fathoms  (tyjH^  l<K*ality);  off  Habana;  near  .Vsj»inwall,  34  fathoms;  nif  St. 
Thomas,  2t)  t<.  23  fathoms,  station  (J()79,  Fish  Hank. 

Micropanope  zanthiformis  ( A.  Milne  F^dwanls). 

PanoiKiiH  x<t»Uiifomti8  A.  Milne  hMwanls.  Crust.  Reg.  Mex..  :V>:i.  pi.  i.iii,  f.  I.  IHMO. 
MicrojMnoiH-  jnnthiJormU  Rathbun.  Bull.  IaK  Nat.  Hint.  State  Tniv,  Iowa,  iv,  274,  IWW. 

Carapace  depressLH I,  coarsely  granulous  on  anterior  half;  n^gitms  well  markiMl;  an  oblique  ri<lge 
on  hei>atic  region.  Front  deflexe<l;  1o1k»s  w»j>aratetl  by  narrow  lissuns  mai^ins  simious,  on  the  whoh^ 
convex,  with  a  distinct  nn'tangular  outer  corner.  Orbits  wide,  margin  finely  cn-nulate.  Five  antero- 
lateral tet^th;  stM'ond  small,  blunt,  in  a<lults  considerably  larger  than  j)ostorbital  angle,  in  the  young 
olisolete;  thinl  an<l  fourth  large,  a<'ute;  last  very  small  ami  jxiintAMl;  ti»t»th  with  gmmilous  margins. 
ChelijHHls  rugose  with  very  fiiu'  granuk»s.  .\rm  with  a  row  of  s]>ines  alwive;  wrist  with  a  tleep 
anterior  gnx>ve  an<l  two  inner  spines,  one  smaller  and  Ik^Iow  the  other;  hand  roughene<l  on  its  up]H'r 
and  proximal  portions,  a  deep  groove  alnive.  Fingers  <leeply  groove<l;  dactylus  of  large  hand  with 
large  basal  tooth.     Meral  joints  of  legs  with  a  row  of  si)ines  alH)ve,  other  joints  spinulous. 

l>ength  of  male,  7  mm.;  width,  10  mm.;  fronto-orbital  width,  7  nun.;  frontal  width,  3.7  nun. 

From  C'ajM*  Hatteras,  N.  ('.,  to  CajK*  Frio,  Brazil,  in  ir>  to  iS2  fathoms.  Off  Puerto  Keal,  Porto 
Rico,  8J  fathoms,  station  <j074,  1  young  siKM'imen. 

Oenai  OLTPTOPLAX  Smith. 

(/////»/«;i/rij- Smith,  TniiiH.  Conn.  A<ad.  S<'i..  ii.  KVI.  lM7n. 

CaraiMice  narrow,  hexagonal,  deeply  areolate<l,  front  pronriient,  antero-lateral  margin  tlentatc. 
Cheli|>e<ls  slu)rt  and  stout;  manus  more  «ir  less  crt^sttnl  alcove,  th<'  up|K.»r  ))roximal  angle  «»ft<'n  mtv 
prominent;  ambulatory  l(»gs  sletnler  and  siiioi)th.  First  segment  of  alMlomen  (»f  male  rea<'hes  coxje 
of  fifth  pair  of  fe<»t;  s«*coiid  st'gii.ent  is  shorter  ami  ex|)o.»j(»s  a  [M»rtion  of  sternmn;  thinl  segment  may 
or  may  not  reach  ci)xal  joints;  thinl,  fourth,  and  fifth  st»gments  coalesced. 

This  genus  inclines  toward  the  (iUometopa. 
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Olyptoplax  pusilla  {\.  Miliir  K<hvanis). 

Mirrotfanop€  pwtUla  A.  Milne  Edward??.  Oust.  R»*k.  Mex..  :fcrr.  ]>\.  i  iv.  f.  4.  ls.s». 
UhjlUoi^'ur  iiufilla  Kathbun.  Jour.  Inst.  Jamaioa.  Ii.  <Vi8,  Is^*. 

Surface  very  finely  ;;ranulate.  Fnmt  with  a  ine<lian  einaiyination;  lateral  lulies  Hiniiotis.  A 
(listiiK't  lol>e  on  i?ui>eri(>r  orbital  mar^n  l»et\veen  the  two  fissures.  Seemnl  normal  l<M»th  of  lateral 
niarjjrin  olisolete;  thinl  an«l  fourth  <lentiforni.  ]>roniinent;  fifth  t<Mith  slij^ht,  situate*!  nn  jnistero-lateral 
niaiyin.  Carpus  of  <'lielipe<is  with  a  i<K»th  at  inner  an^le  ami  a  j:nH»ve  }>arallel  to  anterior  manrin: 
nianus  with  sui»erior  pnixinial  aiijrle  prominent,  maiyine*!;  height  of  larj^rer  (lalm  nearly  as  ;rreat  as  its 
len)rth;  iK»llex  seanvly  <ieflexe<l:  finirers  unevenly  <lentate,  fitting:  elost»ly  ti»)fetlH*r,  the  daetylus  having 
a  lar^e  basal  toot)i;  color  of  |K»llex  «li:»es  not  exten<l  quite  to  j»alni.  The  stnaller  eheliiK.**!  differs 
cijnsiclerably  in  size  and  has  the  fiujrers  WwX  down,  daetylus  with(»ut  a  larjre  l»asal  t«M»th.  The  thinl 
alxlominal  sej^ment  reaehes  eoxie  of  fifth  jmir  of  feet,     l^n^rth  of  male,  4  mm.:  wi<hh,  5.2  min. 

Gulf<>f  Mexico,  17toJi5  fathoms;  Oyster  liay,  Florida:  .lamaiea.     Porti»  Kieo:  Mayaguez  lIarlM>r, 

4  to  fi  fathoms,  station  (i( Wo;  «»ff  llmnavao,  9A  to  IL'A  fathoms,  stations  «09«andeU)W;  off  Vie«jues.  fi  to  Hi 

fathoms,  stations  6085,  6091,  ti092,  and  6096;  off  Culebra,  Hj  to  15  fathoms,  stati<nis  6086  and  60*i;{: 

off  St.  Thomas,  20  fathoms,  station  60SO.     The  female  from  this  haul  has  a  rhizoeephalie  |>arasite  <»n  the 

abdomen. 

Oenai  ACT£A  de  Haan. 

Ariten  de  Haan.  Fauna  JafMui..  pp.  \  and  l^.  ls:t{. 

('arai«U'e  convex  fore  an<l  aft.  slightly  convex  ur  fiat  from  .side  to  side,  usually  broa«l.  rej^ions 
well  demarcate*!  by  dc'ej*  >?rcx)ves  and  a^ain  sulxlivide<l  into  lobules,  which  are  usually  convex  and 
granular.  .Vnt^ro-lateral  lM>rders  iLsually  four-lol)e<l,  but  lolies  shallow  and  often  intlistinct.  Postero- 
lateral b<»nlers  usually  concave,  always  short,  n<»t  strongly  convergent.  Front  V>etween  a  thinl  and  a 
fourth  the  greatest  width  of  carapace,  <leflexe<i,  cleft  in  middle  line  into  twi)  lol>es.  Vpin^r  edge  o. 
(»rbit  tumid,  usually  with  two  fis.sures  or  suturt*s;  a  thinl  l>elow  outer  orbital  angle:  eye-.*?talks  short  and 
tiiick.  Antennules  folding  obliquely  or  nearly  transversjely.  Ba.sal  antennal  joint  usually  stojiping  at 
angle  of  deflexinl  front,  but  often  prolonge<l  l>t»yond  this,  toward  or  nearly  into  orbit:  fiagellum  aUnit 
as  long  as  orlnt  and  hKige<l  in  the  orbital  hiatus.  Merus  <>f  external  maxilli))e<ls  with  anterior  lM»nler 
little  obli(|ue.  ('helij>e<ls  e<|ual  in  l^oth  sexes;  fingers  either  actite  or  blunt-tMiinte*!.  sometimes 
hollowe<i  out  at  ti}».     Alxlomen  of  the  male  fi ve-jtante<l.  sinnites  thn»e,  four,  and  five  fuse<l. 

Ki'ij  to  thf  Potio  liirttn  ttj^erit)*  ttj  th*.'  tjenuif  Aiiiea. 

A.  Carapace.  <-heliiK.'ds.  and  Wgs  Kranulous.  not  spinous. 

B.  Lobulew  of  carajiare  vrry  niarkiHlIy  isolatiKl  and  very  e«  ai vex ru/o}tnitci»Ua  iiinlnxti 

B'.  Lohuk»M  of  carapace  not  n'markal>ly  i.»!olati.'<l. 

('.  Finders  deeply  pTf»oved  and  K^rannlated k/*V;»  m 

(".  Finjfers  snnK»ih hi/rnuf 

A'.  Carapace,  chelipeds,  an«l  leifs  spinous tutmtha 

Actaea  rufopunctata  nodosa  (Stinq>H>ni. 

Aetata  notiotm  Stimfison.  Ann.  Lye.  Nat.  Hi.st.  N.  Y..  vn.  JCW,  1nx». 

Ad;rn  rn/ttpumiatn  var.  ntxiimi  Miers.  f.'hullcnf/^r  Kept.,  7At*t\..  xvn.  122,  l.s>»6. 

rarai>ace  V»road.  ov(>id,  its  extreme  length  not  quite  three- fourth.**,  but  mon*  than  two-thinls  its 
extreme  breatlth;  its  surfa<-e  bn>ken  by  rleej)  and  bn>ad  gnM>ves  into  numerous  (alxmt  twenty-s<*ven, 
exclu<1ing  those  anmnd  the  orbits  an«l  the  fmnt )  very  <'onvex  lobtUes,  which  are  coven»<l  very  closi^'ly 
with  large  vesiculous  granules:  grooves  fille<l  with  a  dense  short  felt,  with  longer  hairs  .s>metimes 
intersperse*  1,  against  which  the  lobules  stand  out  like  islands.  Kxi>o.se<!  surface  of  car}»al  and  pn)|HMlal 
joints  of  cheliiHNlg  ami  legs  lobulatt»<i  in  same  .••tyle  as  carapace.  Fnmt  .*«trongly  deflexeil,  but  some- 
what pn)minent  and  rather  sharply  IuIoIxhI.  The  tinnit!  .sujjraorbital  margin  broken  by  two  cro.^s 
grooves  and  sei>arate<l  from  lower  margin  of  orbit  by  a  fissure.  Antero-lateral  In^nlers  cut  into  four 
roundeil  lobules  of  nearly  etjual  size  by  deepish  fissures.  Outer  angle  of  l>asal  antennal  joint  in  contat-t 
with  inner  angle  of  lower  tnlge  of  orbit.  E<iges  of  legs  an<!  «»f  arm  fringed  with  coarse  hair.  I^)wer  outer 
surface  of  hand  with  granides  arranginl  in  lim»s.     Fingers  blunt-iH»inte«l,  hollowe<i  out  at  tip. 

Length  of  female,  12mm.;  width,  17.5  mm.;  fn>nto-orbital  wi<lth.  9  mm.;  frontal  width,  5  nun. 

Florida  Reefs;  West  Indies;  Bahia,  Brazil  (Miers).  Porti)  Rico:  Off  Vie<iues,  6  fathoms,  station 
6096;  En.senada  Honda,  Culebra;  Fajanh>. 

This  form  is  j>erhaj>s  not  sults{)eciti«*ally  distinct  fn»m  A.  mjojutnctfifn  of  the  Oriental  and  Fa.<t 
Atlantic  regions,  but  I  have  not  the  material  to  determine  this  jH>int. 

•id— F.  c.  B.  1900— :j 
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Actaea  setigera  (Milnt*  F/lwanln). 

XanUio seiiifcr  Milne  Edwartls,  Hist.  Nat.  Crust.,  i.  390.  1834. 
AcUra  setitfer  Stimpson.  Ann.  Lyo.  Nat.  Hist.  N.  Y..  vii.  51.  1H59. 

Carapace  wide,  ovo'hI,  c<)vere<l  with  nhort,  stiff  yellow  hair  an<l  with  j^ranuleH;  Htrrmjfly  l()bulate<l 
anteriorly.  Aiiten>-lateral  iKjrder  divi<le<l  into  four  lc)l)eH,  which  do  not  projtrt  l)eyond  the  j^eneral 
outline  of  the  carajmtre.  Posterf)-lateral  b<3nlerH  concave.  Median  notch  of  front  larpe.  Ba.sal  antennal 
joint  short,  not  prolonged  into  orbit.  l*teryjn)stoniian  regions  finely  granulous.  CheliiKMlrt  hairy  an<l 
verj'granulous;  fingers  .slightly  deflexe<l,  ])lack,  this  color  extending  in  full-grown  males  upon  external 
and  internal  surfaces  of  palm  almost  to  articulation  with  wrist;  in  females  the  fingers  only  an?  hlack. 
Fingers  grooved,  inter\^ening  ridges  granulous  on  the  j)roximal  half;  tij>8  a<'ute.  I-«eg«  coven*<l  with 
hairs;  meral  joints  of  first  tliree  pairs  smooth  outside  and  granulous  on  margins;  of  last  pair,  granulous 
on  outside  also;  two  following  joints  granulous;  datrtyls  long,  granulous,  ami  terminating  in  a  sharp 
nail.     Alxiomen  of  the  male  long  and  narrow. 

Length  of  male,  16  mm.;  width,  24.2  mm.;  fron to-orbital  width,  11.5  mm.;  frontal  width,  (J  mm. 

Bahamas;  Florida  Keys;  West  Indies;  Bt^nnudas.  Porto  Rico:  Playa  de  Ponce  Rc»ef;  ('al)allo 
Blanco  Reef,  Vie<iues;  P^nsenada  Honda,  Culebra;  San  Juan  (11.  M.  (Iray). 

Actcea  bifrons  Rathbun. 
Actsm  b(frotut  Rathbun,  Bull.  I^ib.  Nat.  Hist.  State  Univ.  Iowa.  iv.  2Ci2,  pi.  iv,  {\ks.  li  ami  4,  1H»K. 

Allied  to  A.  sditjera;  carapace  narrower  and  flatter;  areolations  similar,  granidation  finer,  mar- 
ginal IoIk^s  more  angular;  hairs  dark  brown.  Front  with  a  double  e<lge,  the  inferior  slightly  in  a<lvance 
of  superior,  but  scarcely  noticeable  in  a  dorsal  view;  the  two  lolK^sof  suj)erior  margin  slightly  arcuate, 
margin  flenticulate  or  granulate;  lower  margin  viewe<l  from  in  front  sinmms;  surface  l)etween  the 
two  margins  concave.  Epigastric  region  coarsely  gramdate.  Kyes  larger  than  in  .1.  Hiiigern;  inferior 
orbital  margin  with  a  prominent  tooth  at  inner  angle.  The  chelipe<lH  differ  from  those  of  .1.  sctifjrra 
in  liaving  the  fingers  longer  in  proportion  to  the  jmlm,  more  strongly  lx»nt  d(»wnwanl,  pollex  wider  at 
base  than  dactylus.  Fingers  horn  color  (the  color  extending  one-thinl  the  length  of  palm  in  male) 
and  almost  smooth,  l)eing  marked  with  lines  of  shallow  pits;  tips  acute. 

Length  of  female,  5.3  mm.;  width,  7.5  mm.;  fron  to-orbital  width,  4.7  mm.;  frontal  width, '2.()nnn. 

Off  Aspinwall,  34  fathoms  (tyiM*  hH'ality) ;  off  Vieijues,  12  fathoms,  station  60?)4;  Ensenada  Honda, 

Culebra. 
•  Acteea  acantha  (Milne  F/^lwanls). 

Cancer  acanthua  Milne  Edwards,  Hist.  Nat.  Crust.,  i.  379.  1X3^1. 

Actarn  acantha  A.Milne  Edwards,  Nouv.  Arch.  Mus.  Hist.  Nat.  I'aris,  i.  27S,  pi.  xvu,  i.  1,  l.S(Vj. 

ActH-n  (tpinifera  Kingsley.  Proc.  Acad.  Nat.  Soi.  Thila..  xxxi.  1S79.  392.  ISSO. 

Carapace  and  feetcovere<l  with  long  hairs;  lobides  of  anterior  i)ortion  of  carapace  very  prominent, 
covered  with  pointed  tubercles  or  spinules,  l)etween  which  are  deep  8nu)oth  grooves.     Frontal  lol>es 
rather  well  advanced,  separated  by  a  relatively  l)road  me<lian  cut.     Mar>;iFi  of  front  an«l  orbits  arme<l 
with  spines.     Antero-lateral  margin  cut  into  five  lol)e.s  ea<h  amie<i  with  three  or  four  si)ines;  outer 
I  orbital  angle  also  spinulous.     Postero- lateral  Iwjrders  concave.     Posterior  margin  marke<l  by  n»ws  of 

;'  tul)ercle8.     Basal  article  of  antenna  spinulous.     Merus  of   outer   maxillijxMls  tuberculous,   margins 

i  denticulate.    Chelij)ed8sul)equal.    Wrist  and  hand  covert^l  with  spines;  fingers  short,  spinulou.s  blunt, 

Ij  and  somewhat  holloweil  out  at  tips;  white  at  tii>s,  remainder  black,  the  black  coh^r  extending  in  oM 

males  over  nearly  the  whole  hand.     Ambulatory  feet  spinous. 

I^engthof  female,  l(>mm. ;  width,  24.2 nun.;  fronto-orbital  width,  12.5mm.;  frontal  width,  (i.5nim. 
Florida  Keys:  Jamaica;   (Tuadeloui)e;  Fernando  Xor<»nha  (Po<^ock).     Off  Gallanlo  Bank,  I'orto 
Rico,  10  fathoms,  station  S07H. 

Oenni  XANTHIA8  Rathbun. 

Xanthodof  Dana,  Pnxr.  Aoad.  Nat.  Sci.  Phila..  vi.  75,  lSft*2.     (Nam*'  pre<>o('Upie<l.) 
Xanthias  Rathbun.  Proc.  Biol.  Sm-.  Washington,  xi.  1H5, 1897. 

•  Carapace  thick,  but  somewhat  <lepressed,  moderately  broad,  sul)oval,  regions  delimited  and  to  a 

certain  extent  areolate<l  in  anterior  two-thirds.     Fronto-orbital  border  considerablv  more  than  half 
the  greatest  width  of  carapace  in  extent.     Front  broad,  bilol>ed.     Antero-lateral  border  cut  into  three 
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or  four  lobes  or  teeth  t)e8idetj  the  orbital.  Orbital  margin  with  the  three  gnx)ve8  either  fairly  «lii<tinet 
or  quite  indistinct.  Basal  antennal  joint  broa<l  and  very  short;  the  flagellum,  whioh  is  rather  longer 
thanorbit^liHlge<l  in  orbital  hiatiL«<.  Anterior  e<lge  of  nierusof  external  iuaxilli{>eil8  almost  transverse. 
Chelipeds  either  e<}ual  or  une<iual  in  lx)th  sexes;  the  arm  in  rei>ose  is  nearly  or  quite  hidden  l)eueath 
carapace;  lingers  jKiinte*!,  not  hollowed  at  tip.  I^egs  stoutL^h,  more  or  less  hairy  an<l  granular  or 
spiny  along  the  upper  }x>r<ler.     Abdomen  of  male  five-jointe<l. 

Xanthiag  nutting:!  Kathbun. 

X'tnthinjt  ntittinffi  RHthbuii.  Bull.  Lab.  Nat.  Hi«it.  State  Univ.  lowu.  iv.  '271.  pi.  iv,  f.  1,  1x98. 

Carapa<*e  suboval,  convex  in  an  antero-posterior  direi'tion,  nearly  flat  in  a  transverse  direction; 
anterior  half  rough  with  scaly  granules;  regions  distinct.  Frf>nt  convex  and  having  two  lol)es  with 
granulate  margins,  separate<i  by  a  V-shaped  sinus.  Antero-lateral  margin  with  three  sharp-ix>inteii 
teeth  besides  the  orbital,  which  is  obliquely  truncate  an<l  not  prominent;  ix>sterior  tooth  smallest. 
Margin  of  orbits  and  of  lateral  teeth  granulate.  Second  nonnal  tooth  of  this  genus  (or  that  next  the 
orbital)  ol>solete  in  this  species.  Outer  fissure  of  orbit  broad  ami  V-shaj)ed.  Chelipetls  heavy,  une<]ual, 
arm  spinulous  on  upi)er  eiige;  wrist  covered  with  bead-like  tubercles,  with  a  deep  anterior  groove  and 
a  small  inner  t<X)th  terminating  in  a  spinule.  I^iiger  hand  in  male  with  upi)er  and  about  two-thirds 
«)f  outer  surfac'e  ornamented  with  bead  tul)ercles;  lower  thirtl  and  distal  extremity  smooth  and  shining; 
lingers  broa<l,  not  gaping,  bro\*Ti  with  light  tif)s;  dactylus  with  a  large  tjasal  tooth;  color  of  pollex  not 
running  back  on  the  manus,  but  fonning  a  line  with  articulation  of  da<"tylus.  Smaller  hand  almost 
entirt»ly  covere<l  with  tubercles,  which  grow  smaller  toward  distal  and  lower  margin;  up[)er  margin 
with  a  longitudinal  groove;  fingers  deeply  groove*!.  Upper  margins  of  ambulatory  legs  tuben-ulate  or 
granulate.  The  females  differ  in  having  the  whole  outer  surface  of  the  larger  as  well  as  the  smaller 
tuberculate. 

Color  in  alcohol,  speckled  with  blue;  larger  patches  of  blue  on  anterior  gastric  and  canliac  region. 

Male:  Length.  4  mm.;  width.  5.5  mm.;  fronto-orbital  width,  4  mm.;  frontal  width,  2  mm. 

l^hama  Banks;  Gulf  of  Mexico  and  Cariblx^n  Sea,  21  to  25  fathoms;  Jamaica;  off  CapeSt.  RfHjue, 

Brazil,  20  fathoms.     Porto  Rico:  Mayaguez  Harl>or,  25  to  ,'10  fathoms,  station  6062,  and  4  to  6  fathrims, 

station  6065;  off  Bo<-a  Prieta,  SJ  fathoms,  station  6075;  Playa  de  Ponce  Reef:  off  St.  Thomas,  20  fathoms, 

station  6080;  off  Viecjues,   14  fathoms,  station  6085;  off  Huma<,'ao.  9^  to  12i  fathoms,  stations  60*,)8 

and  6099. 

Oenns  SI7CRATODS8  A.  Milne  Edwards. 

Kueraiittle*  A.  Milne  Edwani.««,  CnLst.  R^.  Mex..  »46.  1880. 

Carapace  oval,  of  mo<lerate  width,  antero-lateral  margins  arcuate,  feebly  dentate,  ix)sten>lateral 

slightly  converging.     Fronto-orbital  width  about  two-thinls  the  greatest  width  of  carapace.     Frontal 

IoIk'S  entire.     No  upper  or  outer  fissures  on  orbital  margin.    Basal  article  of  antenna*  short,  just  touching 

a  prolongation  of  front;  the  flagellum  lies  in  the  orbital  hiatus.     Antennules  folded  transversely.     Buci-al 

ca>ity  broa<l;  margin  of  epistome  with  two  notches  on  each  side;  en/lostome  without  ridge.     Menis 

of  f»uter  maxillipe<l8  subquadri lateral,  notched  at  inner  angle  for  articulation  of  palpus.     Chelipe<l8  of 

UKxierate  size  and  nearly  e<iual;  fingers  pointed.     Ambulatory  legs  slemier,  smcx>th;  dactyli  elongate. 

Thini,  fourth,  and  fifth  segments  of  alxiomen  fu8e<l;  third  segment  angular  at  sides,  reaching  c-ox;e  of 

fifth  i»air  of  feet. 

Eucratodes  agassizii  A.  Milne  Edwards. 

Kncratiidf*  lujntinzii  A.  Milne  Edwanls,  Cnwt.  R^g.  Mex.,  Ml,  pi.  i.xi.  f.  1,  18S0:  Bull.  Mns.  Comp.  Zool.,  viii.  14,  1880. 

Carapace  thick,  very  crmvex  in  an  antero-pt>sterior  direction,  slightly  convex  transver«?ly;  regions 
sitarcely  indicateil;  surface  smooth  to  naked  eye,  but  imder  the  lens  it  is  punctate  and  oljscurely 
granulate,  except  along  antero-lateral  margin,  where  the  granules  are  plainly  seen.  Antero-lateral 
margin  obscurely  five-t<x)thed,  first  or  orbital  tooth  small;  second  roimded  an<l  separated  from  the 
first  by  a  shallow  sinus,  as  in  species  of  Eurypftnnfu:tut:  thini  larger,  but  little  prominent;  fourth  most 
prominent;  fifth  small.  Front  slightly  biloln^l;  a  short  closed  median  fissure;  margin  thin.  l^)wer 
surface  of  carapace  coarsely  granulate.  The  ann  has  a  suj)erior  subterminal  tooth,  the  wn.«t  a  blunt 
inner  tooth.  Surface  of  chelipeds  similar  to  that  of  cara|>ace;  lower  surface  of  j>alms  coarsely  granulate. 
Dactylus  of  large  hand  with  a  large  l»asal  tiH>th.  The  brown  *X)lor  of  the  thumb  cf»vers  only  its  di.<<tal 
half.     The  chela  figured  by  Milne  txlwanls  is  the  smaller  of  the  two;  the  larger  is  more  swollen. 
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Color,  pale  yellow;  fingers  brown  (A.  Milne  E<lwani.»!i) . 

Dimensions  of  male:  I^^nijth,  6.2  mm.;  width,  8.5  mm.;  frontoorbital  width,  5.5  mm.;  frontal 
width,  2.8  mm.     A  young  male  measure.^  3.15  mm.  long  hy  4.2  mm.  wide. 

The  specimen  described  by  A.  Milne  K<lwards  was  interme<liate  in  size  and  also  in  pn>portionate 
wi<Uh  l)etween  the  two  taken  by  tlie  /'V.v//  Ildtrk.  It  will  U'  swn  that  our  largest  example  is  consid- 
erably wider  than  the  type,  also  more  oval  ami  shows  two  additi<»nal  lateral  teeth.  In  the  smaller 
example,  the  s«»con<l  lateral  tooth  is  scarci*ly  distinguishable;  the  fifth  almost  obsolete.  I  have  little 
doubt,  therefore,  that  thex*  are  the  veritable  Eurrntinlts  (itja,Hsi:li,  a  ran*  sj)ecies,  not  having  lieen 
HM'ordeil  since  its  original  descrij>tion. 

Off  Aguadilla,  137  fathoms,  station  <i055;  Mayaguez  Harl)or,  101  to  172  fathom.s,  station  (HHUi. 

In  n*gard  to  the  tyiK^  locality,  the  west  coa.*"t  of  Florida,  1(X)  fathoms,  is  the  locality  accompanying 
the  original  des<Tiption;  but  in  the  Bull.  Mus.  Comp.  Zool.,  vin,  14,  the  hwality  is  given  as  lat.  21° 
14^  N.,  1(K>  fathoms,  Stimpson,  collector.  This  entry  is  probably  a  cornH*ti*<l  one.  Dr.  Stim{XMonuiade 
a  series  •>f  dredgings  in  the  Yucatan  Channel  while  <»n  the  U.  S.  CVnist  Survey  steamer  Bibh. 

Genus  CHLORODIELLA  Rathbun. 

Chloritfiim  Miliu-  Kdwards.  Hist.  Nat.  Cnisl..  i.  ;5yy.  is-'M.     (N«.t  rlorotUm*  Leach  in  iK'Sinaji'sl.  lH2:i.) 
ChUtrodUUa  Rathbuii.  I'nx-.  Hiol.  ><«•.  Washiii^'loi),  xi,  Vu.  IS'JT. 

Carajwice  depressed,  Hat,  hexagonal,  the  regions  partially  or  not  at  all  demarcateil,  surface  sine H)th 
and  almost  unbroken,  except  sometimes  anteriorly  and  on  ])ranchio-he[>atic  region,  near  antero-lateral 
iKjnler,  where  there  n»ay  Im*  some  br<»a<l  transverse  wrinkles.  Fronto-orbital  lK)r<ler  varying  inmi 
alxnit  two-thirds  to  mon*  than  three-fourths  the  greatest  breadth  <»f  canipace.  Front  almost  straight, 
emarginate  in  mid<U<'  line,  extrc^mely  })roa<l  (l)etween  a  third  and  a  half  the  gn*atest  breadth  of 
carapace),  its  outer  angles  separated  from  the  supra-orbital  niargin  by  a  groove.  Anterolateral  bonlers 
cut  into  four  lol)es  or  teeth.  To-^tero-lateral  bonlers  nither  longer  than  the  antero-lateral.  Orlnt  with 
two  suture  lines  alM)ve  and  one  at  the  outer  angle;  eyes  ofi  sh<>rt  thick  stalks.  Ba^^l  antennal  joint 
large,  extending  upwards  and  outwards  into  gap  iK'tween  front  and  orbit;  flagellum  in  crevice-like 
orbital  hiatus.  Merus  of  external  maxillipiMls  with  anterior  border  ahnost  transverstr.  Chelii>ed8 
unequal,  long,  more  than  twice  the  length  (»f  carapace,  half  or  njore  of  arm  projecting  l)ey(md  edge  of 
carapace;  fingers  large,  bmadene*!,  an«l  deeply  hollowed  at  tip.  Ix^gs  spinulous.  Al^lomen  of  male 
consisting  of  tive  joints,  the  third  to  tifth  somites  being  fused. 

Chlorodiella  lon^imana  (Milne  t>lwards). 

(.'lilonHlinK  Innt/iiiniiiuK  Miliif  Kdwards.  Hisl.  N»it.  Crusl..  i,  101.  is:il. 
Cfiloi-f/^lirffn  ItniifiiiKuni.^  Ralhbun.  .Vim.  In^l.  .lamaica,  i.  It.  Isy7. 

Ciastric  regi(^)n  faintly  indicate<l.  Smo<>th  tninsverse  ridges  on  the  epigastric,  protogastric, 
hepatic,  an<l  anterior  ])ranchial  regions.  Tostorbilal  ami  bninchio-hepatic  furrows  dtvp.  Anten>- 
lateral  lH)rdei*s  <'Ut  into  four  teeth  besides  or})ital,  the  first  tw(»  o])tusi'  and  tuln'rculiform,  tin*  last  two 
longer  and  a^'Ute.  Front  with  a  tlouble  edge,  the  upper  one  truncate,  f(»ebly  notcluMl  in  middle,  the 
lower  one  with  a  <leeper  notch,  an<l  oblique  l(»bes  projecting  l)eyond  upper;  outer  corners  turne<l 
down  Ui  nnH't  antennal  joint.  Anterior  margin  of  merus  of  outer  maxillipetls  has  a  UMwlerately  <leep 
sinus.  Chelipe<ls  very  Jong;  two-thirds  of  arm  projects  lK»yond  carapaci',  its  anterior  margin  armed 
with  four  or  tiw  teeth  or  spines;  wrist  smooth  an<l  bearing  a  spine  or  a  tulnTcle  at  inner  angle;  hand 
long  and  smooth;  fingers  stout  and  black,  the  black  color  of  pollex  extending  a  little  on  han<i.  Ix'gs 
granulous  alK)ve  an<l  hairy. 

Dimen.«ions  of  male:  Length,  14  mui.;  width,  22.5  mm.;  fronto-orbital  width,  14.4  mn».;  width 
(»f  front,  7  mm.;  approximate  length  of  cheliped,  4*>  nun. 

Florida  Reefs;  West  Indies;  Curacao.  Porto  Rico:  Mayaguez;  Ponce;  Arroy(»,  on  Light-houst* 
Reef;  Knsenada  Honda,  Culebra;  San  .luan  ((iundlach),  also  collecte<l  by  Li.  >L  CJray. 

Genus  MENIFFE  de  Haan. 

Mf.ii ipp<  y\i'  Haan.  Fauna  .lapon.,  y\k  I  and  'Jl.  IKW. 

Carai)ace  ])road,  transversely  oval,  moderately  convex  fore  and  aft,  very  slightly  so  from  side  to 
side;  regions,  except  gastric,  little  defined.  Antero-lateral  borders  long,  str<>ngly  arche<l,  cut  into  four 
teeth  besides  orbital ;  postero-lateral  ]>ordersslig}\tly  shorter  than  antero-lateral,  convergent;  iM).'<terior 
border  short.  Front  narrow,  a  fifth  or  less  than  a  fifth  the  greatest  ]>readth  of  carapace,  rather 
prominent,  almost  horizontal,  cut  into  two  lobes,  the  outer  angle  of  each  of  which  forms  a  distinct 
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trH>th.  Orbit  with  thrtn?  jrrrj* JVC's  nt^ar  the  outer  anirlt-  well  niarke^l:  iniuT  orhital  an^rit?:*,  lM»th  upixT 
ami  lower,  well  pronoiiiHt*<l.  Ewsmi  sh<»rt.  thi<"k  stalks.  Si«h'«'<li:t»<<ii  frinit  not  turni»<l  <lown.  ami  the 
short  hasal  anteiinal  joint  ilot^  not  ne:irly  n^aeh  tin*  front,  s«»  that  thr  mvitie?"  of  orbits  an«l  antennules 
art*  not  proix^rly  sej»arate<l:  next  antennal  joint  just  n^ai-lu-s  front.  an«l  th«*  li»n^!  antennary  Ha^ellum 
stands  in  orbital  hiatus.  .Vntennulfs  foM  nearly  tran.«versely.  -\nterior  f<ltjt»  i»f  nierus  of  external 
nmxilli()e<ls  oblique'  ami  a  little  sinuoiL<  but  not  exeisi^l.  Hi«l}^^  of  iMKlnstome  eoniplete.  but  low  an<l 
faint.  Cheli|>e<ls  massive,  a  littlt*  uni*<iual  in  lM»th  sext*s:  Huirers  stout,  jioiniiMl,  not  hollowe<l.  Alxlo- 
men  of  male  sinjrularly  broa«l,  all  sev**n  snruients  «lislinet. 

Menippe  nodifrons  Stini]>son. 

I^ivtuhitirrinmt  rumphii  Milne  FMwunls.  IlUt.  Nai.  rniM..  I.  4i>^.  KU.      No!  t^ntfr  rumphii  pHbririiis  Knt.  S\>..  Sii|»iil.. 

:M"..  ITys. , 
MtnipjH/rntnphii  I>iinn.  Cnisi.  l'.  S,  Expl.  Kxjh-*!..  i.  17y.  1n>2. 
Mtitipii*  HtHti/mmt  i^t\mi*f^m.  Ann.  Lye.  NhI.  Hi*.l.  N.  Y..  vii.  .'i;i.  \<t*. 

(iai^rie  rejrion  distinct  ami  lightly  sulMlivi«le«l  into  three  lolx*s;  lK?tween  it  and  the  front  are  four 
lan^»  tulH»n*les  form injr  a  qua* Iri lateral,  the  anterior  juiir  farther  a|»art  than  [H»sterior.  A  low  iudistinet 
elevation,  nearly  }>arallel  with  cur\e  of  antero-lateral  Umler,  «-n»sses  either  branchial;  another  ridjjre, 
less  distinct,  cni**«e:<  ;rastric  an<l  heiwtic  re'jrion>.  Surfao*  cloudy  ^raindateaml  c<»ars*dy  pittiil.  Fnmt 
is  a  little  mi>re  than  a  fifth  of  ;rn*atest  bn*itdth  of  i-arajKice,  and  consist*?  of  two  pnjmincnt  nmml- 
(K^»inted  li»U»s,  out.»ii«h*  of  each  of  whi<'h  are  two  .smaller  n>unde<l  h>l»e."?:  the  inner  <»f  these  is  sometimes 
obliteratf*<l  in  the  ol«l.  .\ntero- late  nil  iMinh-r  nither  sharp  and  dividiil  into  four  })romment  1oIk»s,  of 
which  the  first  two  an*  bn»adly  roimde<l.  last  two  diMitiform.  obtus<*,  stronjily  projei*tinvr;  fn>m  the 
last  one  a  riiljrc  extends  oblii|Uidy  inwanl  on  <*jinii>a<v.  (.'heli|HNls  finely  ;rranulate  and  with  distinct 
l>its;  inner  anjrle  of  wrL-^t  bluntly  promin«*nt.  l>iis  stout,  ^'ninular  al>>ve;  up|M»r  Iwinler  of  curfial 
joints  and  l>oth  l>onlers  of  pro(HMli  hairy;  da<-tyli  more  thickly  hairy. 

Dimensions  r»f  male:  F^enirth,  4»>.2  mm.;  wiilth,  i'u  nun.;  width  of  front.  14. .S  mm. 

From  Indian  River,  Florida  1 1'.  S.  Fish  Coinmis-ion  ,  and  <iulf  of  Mexioj  to  Brazil.  Mayajniez 
I <iiindla<*h,  lu*  M*nip^tt  rumphii).  I  have  sivn  no  siKtimen  of  this  from  Porto  Ri<*<r,  it  is  undoubte<lly 
the  s|x^'ii*s  note<l  by  Gun«llach.  but  not  ('anr*r  rumphii  llerl»st. 

OenuB  0ZITJ8  Milne  Edwards. 
(niH*  Milne*  E<lwarfLs  Hist.  Nut.  f'mst..  i.  4(>4.  !>:«. 

C'ara|»ace  bn>ad.  transvers^dy  oblat4»-<^»val.  mcMlerately  eonvex  fi>n*  and  aft,  .*»li^htly  convex  or 
nearly  flat  from  side  to  sid<*;  the  nvi'»"s.  ex(vpt  ;;a.*Jtric,  littU»  defintMl;  the  ."iurfaiv  simxtth  or  granular, 
often  rutr^fS4'  anteriorly.  -VntenHlateral  Ininlers  of  jtimhI  lent.^h,  stronirly  an*he<l,  usually  broa«lly 
crenate  or  lobulate:  |H»stero-lateral  iMinlers  converjn.*nt,  alx»ut  as  loujr  as  nr  .»«horter  than  anteri>lateral. 
Front  rather  bnj;id  icon.^iilerably  more  than  a  fourth  the  jm-atest  breadth  of  i-arujiait*).  oblicjuely 
<lefiexe«l,  cut  into  four  lobules  or  tt»eth  of  aUmt  e<jual  size.  K-iiarate^l  from  orbit  by  a  Unti-h.  Orbits 
deep,  rather  small,  the  pnMJVi-s  near  outer  an^fle  im-onspic-uous;  vyif:*  on  short,  thick  stalks.  The 
antennuU*s  foM  nearly  transversely.  Basal  antennal  j<>int  prolontre<l  l>etween  side  of  fn>nt  and  orbital 
plate;  the  flairellum.  which  is  very  small  lalnrnt  half  the  major  diameter  of  the  orbit  in  length  i.  stamls 
in  <irbital  hiatiL'*.  The  rid^res  of  the  endi>st«>me,  defining  the  expiratory  channels,  are  very  stronjf,  and 
the  opjM:>{at»<l  margin  *»f  the  menis  of  the  external  maxilli|H»«ls  is  not4-he«l.  usually  very  di*ejdy.  .»jo  that 
a  (lenuanent  expirat«»ry  orili«v  result.**.  ('helii>e<ls  massivt*.  un«*<jual  in  Inith  st'Xi-s;  the  linjft»rs  of  vrtxxl 
length,  iK)inte<l,  not  hollowe<l.     The  alMlomen  of  the  male  consists  ijf  seven  jri*>rnjents. 

Ozius  reticulatuB  ilH'slionne  iV  S-hramni). 

Laptuioinn  r*1iruintn  lU-slionne  A:  .*k-hramin.  Crust.  <tU«nk*l<»uiN-.  m,  ]»].  iv.  f.  »;.  W.7. 
ffzitm  ntirtdntuA  \.  Milne  EilwanK  Tnist.  R»>k.  .M»-x..  lT'*.  i»1.  i.v.  f.  :i.  ivm. 

Carajiacv  more  than  1.5  times  jis  wide  as  lonir;  deeply  cornxletl  alonjr  the  antenvlateral  liorders, 
covere<l  with  <lepn*sse<l  jrranuli'S.  Fnint  bimarginate.  Anten>-lateral  manjin  somewhat  crenate  in 
front  and  having  U^hind  indications  of  threi*  t«vth.  ("laws  corr«Mle<l.  Fingi*rs  dentate,  those  of  lar^n^r 
cl.Mw  gaping,  and  with  a  largt*  lia>al  t<H»th  on  the  <lactyl. 

Wine  color  or  a  dirty  n»se,  with  s|Hjts  of  fawn  color.     F1niri*rs  brown. 

Male:  IxMigth.  15  nun.;  wi<lth,  2:iS  mm.;  fron to-orbital  width.  t».7  nun.;  frontal  width,  5.S  nun. 

WtAft  indieti;  SabaiiilU,  Uniteil  States'  c»f  CVdondjia.     Eni*enada  lionda,  Culebra  {^Fi»h  Ilmrki. 
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Oenui  PILUMinTS  Leach. 

PiliimnuM  Loach,  Trans.  Linn.  Soo.  Ix)ndon,  xi.  :J09  ami  ;i21.  IHliS. 

Canipa<;e  and  legs  generally  thickly  covere<l  with  liair.  Carajiat^e  transversely  oval  or  subquad- 
rilateral,  deolivouy  anteriorly,  flat  iioi^teriorly,  not  greatly  broader  than  long;  the  regionn,  a»  a  nile,  but 
moderately  plainly  demarcated  and  areolated.  Antero-lateral  ]K>rdera  not  longer,  but  commonly 
phorter  than  j)ostero- lateral,  and  cut  into  teeth  whi<*h,  very  ci»nimonly,  are  spinifonn.  Front  m^ually 
about  a  third  the  gre^itest  breadth  of  carapace,  but  sometimes  bnja<ler.  It  is  cut  into  two  1o1x»h,  the 
outer  angle  of  each  of  which  conmionly  forms  an  inde{)endent  <lentifonu  or  8pinif(»rm  lobule  He|>arat«»<l 
from  HUpra-orbital  angle  by  a  gr(K)ve  or  not<'h.  The  orbiti?  generally  have  a  gap  or  fissure  just  below 
outer  angle,  and  one  or  two  gajw  or  notches  in  upjwr  l)order;  inner  lower  orbital  angle  commonly 
sharp  and  prominent.  Eyes  mo<lerately  long  and  slender.  The  antennules  fold  transversely.  BaHal 
antennal  joint  short,  either  not  quite  touching  the  front  or  just  ttniching  it  by  its  inner  angle;  the 
flagellum,  which  is  planted  in  the  orbital  hiatus,  is  long,  usually  very  nmith  more  than  major  diameter 
of  orbit.  Ridges  of  endostome,  defining  expiratory  channels,  an»  usually  plain,  but  not  very  high; 
anterior  ])or«ler  of  merus  of  external  maxillii)e<ls  almost  transverse  and  not  not<'he<l.  CheliiKHls  stout, 
the  fingers  coarse^  short,  and  jxiinte<l.  Ia*^  usually  stout  and  of  m(Mh»rat4^»  length.  The  alMlomeu  of 
male  c«)nsists  of  seven  seittirate  segmenti^. 

Key  to  the  Porto  Ric(w  ttjH'cies  of  the  <jenn^  Piluinnujt. 

A.  Carapace  for  the  most  part  concealed  by  a  Hh»>rt,  thick  puln'scence,  which  when  n-mov^nl  dis<'lom>M  tul>orcleii 
on  the  hejMitic  regions  and,  usually,  on  the  Rastric  also. 

B.    P'rontal  lo!>es  concave,  entire retimUeUui 

IV.  Fn>ntal  loU'S  convex,  an<i  granulate  or  denticulate. 
('.  Outer  surface  of  fw-lms  more  or  les«  hairy. 

I).    Entirt'  outer  surface  of  palms  lubennilate genimatnt 

I)'.  Outer  Rurfacr  of  palms  partially  smtH>ih  an<l  naked. 

K.    Antero-lateral  pn)je<*tions,  after  the  pulM.*scen<'e  is  removed,  spiniform.  curve<l,  sharp ptmnotni* 

E'.  Antero-laleml  pn)je<'tions.  aft«*r  tin*  pulx'siMMice  is  renmvi"*!.  deutifonn,  short,  obtuse fuAtuterint* 

C  Outer  surface  of  palms  wholly  nake<i  or  frci'  from  hair : nuilimauu* 

A',  ("araimce,  when  cov«'rt»d  by  a  short,  thi<'k  pubrs<'encc.  not  having  the  gastric  n'gi<m  tul>er<'ulate. 
B.  Outer  surface  of  larger  hand  only  imrtially  covered  with  tubercles  or  .»Jpint's. 

C.    (]!arapace  covered  with  hair fioritUinu* 

( ■'.  Carapa<:e  naked  on  i>osterior  hal f fUutyptHln* 

W.  Outer  surface  of  larger  hand  entirely  eovt-red  with  tuben-les  or  spiru*s. 

('.    Four  lateral  spines,  iiu'luding  the  orbital \tr<i*iHrn«i* 

<;'.  Three  lateral  spines,  the  orbital  missing nuirtthi 

Pilunmus  reticulatus  Stim]>son. 

/*W?im»M/j»  rc/icuM/iw  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  V.,  vii.  214.  18t5(.>. 
PilumnuH  ttftittWUmt  A.  Milne  Edwards.  Cnist.  Reg.  Me.x..  29.%  pi.  i.i.  f.  2,  ISSO. 

Carapace,  upper  surface  of  chelij>eds,  and  also  the  legs  clothed  with  short,  thick  setie,  closely 
arranged  in  reticulating  lines,  inclosing  small,  naked,  polygonal  areohe,  which  on  anterior  half  of 
carapace  and  on  chelifKnls  are  mostly  each  occupie<l  by  a  tubercle  i)rojecting  forwanl,  but  flattened  on 
its  superior  and  posterior  surface.  About  twelve  tubercles  on  carajmce,  exclu<ling  marginal  ones,  an<l 
fifteen  or  more  on  eat*h  chelipe<l.  On  the  legs  the  naked  ariH)la»  form  deej)  cavities  n<»t  occupiiHl  by 
tubercles;  alKmt  two  areola'  occupy  width  of  leg.  S«>me  much  longer  and  larger  clavate  set^e  are 
disperstrd  among  the  short  ones  which  clothe  the  general  surface*.  Margins  of  frontal  lol>es  oblique  and 
concave.  Antero-lateral  margin  with  four  teeth  ( including  the  orbital)  similar  to  the  tul>ercU^;  there  is 
also  a  subhepatic  and  a  sub])ranchial  tul)ercle.  Three  projc<'ting  ttvth  on  lower  margin  of  orbit,  the 
iimer  one  very  large.  I^>wer  and  <listal  two-thirds  of  outer  surface  of  larger  i)alm  and  half  of  smaller 
palm  smooth  and  naked.     Fingers  also  smooth;  only  a  few  seta'  at  ba.'^e  of  <lactylus. 

Ltmgth  of  male,  8  mm.;  width,  11  mm. 

Jamaica;  St.  Thomas;  Ctiravao;  Dcsterro  and  IVrnandmco,  Brazil  (A.  Milne  IvJwards).  Porto 
Rico:  Mayaguez;  IMaya  de  Ponce  lU*ef;  Arroyo;  Puerto  Real. 

Pilumnus  gemmatus  Stimpson. 
Piluvmui ge.mmntun  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  V.,  vii.  214.  IM^iO.     (Not  P.  iji'mmnttus  A.  Milne  Edward.s.) 

Carapace  rather  narrow,  covered,  as  also  are  the  chelipe<ls  and  legs,  with  a  short,  close  pul)escent!e 
(with  occasional  stout  and  long  cylindric^il  set^e),  which  d<M^  not  conceal  Inmndaries  of  regions  and 
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the  Hinall  nnl  Ix'a^ls  or  tiilR*n*los  wattercnl  on  anterior  lialf  of  carapaiv,  iij)|K*r  and  outer  surfaces  of 
rheli|KNis, and  uj>ix'r  Hurfaceof  k^.  Frontal  lol)es  snhtrian^ilar,  };rannlateon  margin,  more  advanctnl 
near  me<lian  line;  intersjiaee  V-shaped.  Antero-lateral  }>rojeetions  four,  short,  stout  and  blunt  or  sub- 
at'ute.  Tpju'r  orbital  margin  with  a  few  nnl  tul)ercles;  lower  margin  finely  denticulate,  a  small  outer 
notch.  Entire  outer  surfa<'e  of  lx»th  hands  tul)erculate,  the  tul)ercle*»  growing  smaller  toward  lower 
margin.  Both  fingers  deeply  groove*!;  tut>en"les  on  upper  }K>rtion  of  basal  half  of  dactylus;  a  few  on 
outer  surfa<'e  of  jHillex.     Outer  lower  margin  of  arm  with  a  broa<l  Ijand  of  tul)ercles  and  granules. 

IxMigth  of  male,  7.8  mm.;  width,  10.4  nun. 

Tortuga>«;  St.  Thomiis;  ('ura4,*ao.  Taken  by  the  Fiah  Ifnirk  at  Ensenaiia  Honda,  Culebra,  and  off 
St.  Thomas,  20  t«»  23  fatlu^ns,  station  «079. 

PilumnuB  pannosus  Kathbun. 

Piluiiiuu^  ftnnmtUiut  A.  Milne  Kilwanls.  Ora^t.  Rc^.  Mex..  290.  pi.  I.i,  f.  4,  lSf«.     (Not  P.  prmmaiwt  i>t\mpmm,  1860.) 
PUunumts  ittininutux  Kathbun.  VnH\  V.  .S.  Nat.  Mns..  xix.  It2.  1896. 

Resembles  /'.  ijt  mmntnn  Stimi)son-  Cara[>ace  wid(»r  and  less  quatirate  than  in  P.  gemmatun^  entirely 
covered  with  a  soft,  thick  pul>escence,  which  is  not  evenly  distributeil;  here  and  there  are  longer, 
irri'gular,  <-lul>-shaj>e<l  seUe,  which  give  the  crab  a  verj'  ragged  appearance.  Anterior  half  of  carapace 
and  up|H*r  surface  of  chelij)e<ls  and  legs  dotted  with  l)ead-like  tubercles,  larger  than  in  P.  gemmatnm. 
Frontal  lol>es  subtriangular,  granulate  on  the  margin,  more  advanceii  near  me<lian  line;  intersjwice 
V-shajKNl.  The  antero-lateral  projections  look  like  shallow  lol)e8  initil  pubescence  is  removal,  when 
they  are  seen  to  In?  triangular,  well-se|>arate<l  spines  with  slender  tijw*  pointing  forward.  rpj>er  margin 
of  orbit  with  two  tuln'rculiform  spines  near  inner  angle  and  two  lietween  those  and  outer  angle;  lower 
margin  with  a  row  of  short,  stout,  blunt  spines  or  tuben'les  of  une<]ual  size,  and  a  V-shape<l  notch 
next  the  outer  angle. 

The  uppi'r  i>ortion  of  hands  tul)enMdate,  but  greater  part  of  outer  surface  smooth  and  naked; 
smaller  hand  almost  entirely  covere<i  with  tul)ercle8  and  granules;  its  lower  distal  jwrtion  l)an'.  The 
|K>llex  is  smooth,  and  there  are  but  a  few  tul)ercles  on  the  <lactylus  ne^r  its  articulation.  Fingers 
with  shallow  gnK)vc»s,  which  in  the  larger  chelijxNl  consist  of  shallow  punctic.  Outer  lower  margin 
of  the  arm  smo<)th  for  its  ])roximal  half.  AndmlatorA*  legs  pul)escent  and  Ixjnlered  with  fringes  of  clul> 
sIuiikmI  setie  mixed  with  long  tine  hairs. 

I.ength  of  male,  H.«>  mm.;  width,  12  mm. 

Bahama  Banks;  iiulf  of  Mexico;  Florida  Keys;  Jamaica;  St.  Thomas.    Reefs  at  Ponce,  Porto  Ri<'o. 

PiltunnuB  holosericus  Rathbun. 

Pilumnuf  hi^lofrriru^i  Rathbun.  Bull.  Lab.  Nat.  Hi.««t.  SUteUniv.  Iowa,  iv,  268.  pi.  v.  f.  1,  1898. 

.\lUe<l  to  P.  geminntxi.^  an<l  /*.  fHinnmtts.  Carapace  more  oval  than  in  those  species.  Surface 
covere<l  with  a  short,  simxith  velvety  pul)escenct»  which  does  not  conceal  boundaries  of  areolations. 
On  either  si<le  of  gastric  region  is  a  tuft  of  long  liairs.  Antero-lateral  teeth  shorter  than  in  P.  gntnnatn:* 
and  P.  /*a/</iox»w  and  blunt,  even  when  pul)escenct»  is  removeil.  Tuljercles  of  carapace  and  chelii)e<ls 
smaller  and  more  numenjiis  than  in  allied  sf>ei'ies.  larger  haml  with  lower  and  distal  portion  of  outer 
surface  l>are  and  unanne<l,  but  this  it\>swii  is  smaller  than  in  P.  ]Kinnoi<u»,  Fingers  shorter  than  in  that 
siK.*cies.  Smaller  han<l  with  entire  outer  surfa<'e  pubescent  and  hairy.  Ambulatr)ry  legs  pubesc-ent 
antl  fringeil  with  long  hairs. 

length  of  male,  6.1  nun.;  width,  8..S  mm. 

Bahamas;  St.  Thomas;  St.  John.  Porto  Ricri:  Mayaguez,  on  coral  reef;  Puerto  Real;  Boqueron 
Bay,  on  coral  reef;  reefs  at  Ponce;  Arroyo. 

Pilumnus  nudimanus,  sp.  nov. 

Carajmce  covere<l  with  a  short,  dense  pul^escence  (easily  rubbed  off)  among  which  are  a  few  tufts 
of  longer  8t4>ut  setic  on  the  frontal,  gastric,  and  anterior  branchial  region.«.  On  hepatic  region  is  an 
obli«jue  row,  |»arallel  to  antennlateral  margin,  of  five  or  six  small,  re<ldish-brown  lx*ad-like  tubercles, 
vi.sil)leamid  pul>escence.  Antero-lateral  margin  arme<l  with  three  spines,  stout  at  their  l>a*»e,  but  sharp 
at  end.«,  which  are  h<M)keil  forwanl.  I'pwr  orbital  margin  has  two  or  three  l)ea<l-like  tul)ercle8  similar 
to  those  of  hepiitic  row;  lower  n^argin  finely  granulate  or  crenulate.  Me<lian  sinus  of  front  V-shape<l, 
margins  of  loljes  outsi«le  the  sinus  obliijuely  convex  and  finely  granulate;  the  outer  frontal  tooth  is 
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ftiiaW.  will)  a  rolrlifh  tiilH'n'li; 

<if  lur>^- tiilH-n-lc^  'il  wliii'ii  Ilicre  htv  in  Iarici>  ('lH'li)HHl  ali 
ill  front  o(  it.     UamlH  vt^ry  i]ne<4iiHl  in  feiiiatc,  aiul  twic 
lull  i-imriiiply  iIhIIikI  uii  the  iiiiIit  siirfuiv  with  tlilx-n  ei< 
cxccpl  i>]i  lower  Uiircl  iif  larjrcr  hum),  whii'li  it<  slii 
Folli'x  »>lKirt  aixl  tiiirk;   du.-lyli  witli  tulHTi-tox  alxivi      a 
tlifir  Imw.     1.1'UH  limjf-liiiiry.  miiicr  Hiirfaii-  uf  mrim    a 
|>rii)ioilul   «'(;[ll^■n^^'  fliltti'iuil   nml   [mviil    witli  <li']in''»>i 
|Miir*)i«|«iI  tiilxTi'k-f, 

l»i..H-n:'i..ii-  ..f  ..vip-roiiK   f.-i.,al.-    I^^iiitHi.   'i 
wiillh,  H.H  niiii. 

Ty|«-  I.K'ality.  Arroyo;  oik-  fniiak-  ICul.  No.  -Zi 
A  young  cin'i'iiiH-ii  nhn  wiw  liikcii  at  Armyn  on  the  I  (i 

llOIIM-    l{«1't. 

TliiH  spf'iiiti  in  llic  armntn'mcnt  of  tulH'ri']c!i  o 
raini|)uiv.  in  tlii'  Isiri'  anil  InlxTciilaUil  ]miIuis.  ami  in  tlu>  |m-i 
.liff.-r-=  fr.>ni  all  ..tll<T>.  foiin.l  in  Anu-rira. 


stroneiliHial.  Mihtcnmiiat  tooth.  Th? 
illHtal  niaiviii, anil  iH-arsalsoamimlNT 
lu'cnlv-i<i  U'hinil  i.'nK,vcuii(l  clevHi 


Lara     h 

'iilmr  vcrtKiilly  llallcnol  atnlmlatnry  l<^, 


r,./,i.*«,A.Miliu.K.lK,ir.1-,. 

■n.~t.  K.^ 

<!.  M.-..,  ■ 

■araiMi.-.'  c-.,viT«l  witli  a 

.  Hhort 

|.nU«-. 

,  arnjHH  tin-  fnmtal   nv'i 

.,n,  f..ni 

IIS  a  s» 

L-si'tii'.      IViow  llii' cilial 

111  Mil.' 

lii.-  frn 

I-  also  a  ffw 


PilutnnuB  floridauuB  Slimpsiin. 

I  u  fi'u  l<iiitn'r  linv  I 

uhI  iiikI  il^  iimiv'in  n 

Rlnintfly  iirojii'Iin);  near  niiiliai)  siliil!-.  Margin  <>f  cirliil  iiniinn<'<l  alxivi'.  lull  aniiiil  Ih-Iow  willi  i>it;li1  or 
ii>n  F<]iiiiiforni  litth.  AnliTo-laliTiil  riiarKin  willi  four  ^pirn's,  ini-liiiliii);  orliital.  A  tiiil>lii']>att<'  xiiiniik'. 
Xo  f|iiiiii'  on  ln-|>atii'  rcaiciiialiovi',  Wlioleoiilt-riiiirCiiiM'of  wrints  ami  iif  wiialliT  liaml  r"|>inc)iij';  sjiinef" 
BrranjicI  in  liinuitinliiial  rowH  nn  liands,  on  iur^r|)alni  iM-cnninK  oiiwiU'tc  ni'ar  llic  lowt-r  ami  <li){itiil 
iiiarKini'.     I^-gs  Hi.imiiis. 

i,fn)itli  of  niaU-,  7  mm. :  wi'ltli,  'l.tS  i»ni. 

Diclrilintol  from  lli<>  Hiilf  of  >rt'\ii-r.  lo  St.  TlioiiiHx:  Daliariia  liankx;  lo  a  depth  of  :I0  fathoms. 

I'orto  Kieo:  >[uyn«ii../  liaH-.r,  L'r,  n.  ;«l  falh s.slali.m  tamS:  off  SI.  Tl a,-.  311..  2:!  falhoinK.  Htation 

(i07!<;  off  Vi.-.)n.^.  Hi  fail is,  slalion  <m->. 


PilumnuB  dasypodus  Kint-'slev 


('ara)>a(t;  on  its  anl<;rii>r  two-i 
iiiteiT|)erH'<l;  iiiiiht  iniii  of  i-heliiieiii 
routrhlv  jfratiniate.  .\ntero-lalerj!  n 
Krontal  loU-s  more  a<ivane,'<I  towar 
Orliital 


I  naked.     The  movalile 


Ihinlsof  hand,  nliieh  iitt 

haire  at  liai*.     U-jp  spinon!'  aliove. 

Urowninh  wine  color;  fpi^t  liri^ihter.  Finj'pr!'  and  v 
])i»leilsiQns  of  male:  U-nj;th,  ('..n  mm.:  Hi.ltli.  H.l 
(iiilf  of  Mexieo  to  Kio  de  Janeiro.     I'.irlo  liiro:  MayauiieK:  H<hh 

Poni-e;  Knseiiada  Honda.  I'llleUra. 


rds  iiiveriil  with  lon^,  tine  hair  witii  iKi'asional  stouter  net* 
id  snrfaee  of  li-jpi  Mniilarly  riotheii.  .Vnterior  half  of  carajiaee 
t'in  arniiil  with  four  liiiiK,  sliarp  Kjiines  enrvi-.!  slinhtlv  forwanl, 
he  niidtlle  than  towanl  onlsirle  and  ariii.-.t  with  sh.'.rt  spines. 
ale,  exiTpl  lower  and  dJNtat  two- 


if  Mpi  111  lies  and 

'inity  of  s])ini-s  lirown  [\.  Milne  Kilwanln). 

Itay;  Puerto  Heal;  m-fx  at 


Pilumnue  braailiensie  Mie 


CarajmtT  n 
dothed  H-ilJi  loi 
four  Hliar|>  Hpino 


.\ii1en)-la1eral  iiiar).'in  arnieil  with 
Frontal   lolies  stronitlv  detlexiii, 
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inanrins  convex,  spiniilons:  a  small  spine  or  spinnle  on  tooth  fomiinsr  the  outer  anjrle,  altlumj^h  Miers 
says  this  is  olit<olete.  Orbital  niarjrin  spinulons;  inner  half  of  lower  niarjiin  spinous.  TpiM-r  an<l  outer 
surfare  of  ehelijKHls  dothe<l  with  sj»ines,  covering  the  jjalins  (when'  they  an»  arranjfnl  in  lonjrituilinal 
s€'ries)  ami  l>asal  p<»rtion  of  <laetyli.     \a^  spinous  al>ove. 

Dimensions  <»f  female:  I^n>rt)i.  6  mm.;  width,  7.7  nun. 

Off  Bahia,  Brazil,  7  to  20  fat)ioms  (ty{)e  hK-ality).  Porto  Rico:  Off  Vie(|m*a,  0  to  16  fathoms, 
stations  ♦KWo,  «)<)91,  6092,  ()096;  off  Culehra,  14J  fathoms,  station  60S6. 


Pilumnus  maxshi,^  sp.  nov. 

This  siHvies  in  its  general  appearan<*e  is  so  like  P.  hraaUitnHin  that  at  first  planee  one  mi^rht  take 
them  to  l)e  the  same.     The  (■araj)aee  is,  however,  narrower,  an<l  the  antero-lateral  manrin  sh<»rter, 
\y^m)i  only  a  little  more  than  half  the  length  of  jMistero-latenil  manjin,  when*as  in  /*.  hnixllitnsl:<  the 
antero-lateral  is  nt»arly  as  lon^r  as  the  jH»stenvlateral.     There 
art*  only  thn»t»  latt'ral  s[>ines  in  our  spe<'ies,  the  .»<pine  at  the 
outer  angle  of  orbit  l>eing  absent.    The  posterior  of  the  spinels 
is  small  ami  appn'sstnl,  while  in  /*.  hm^fUivmix  it  is  similar  in 
size  anil  <lire<'tion  to  the  other  spines.    The  corneal  extn*mity 
of  tlH»  eye  is  nnich  larger  in  our  sjHMMes.     Fingers  of  oheli- 
ptMls  longer  an<l  more  deeply  groove*!.     I^gs  considerably 
longer  than  in  theallieil  sjH'cies;  for  example,  the  menis  of 
liL«t  pair  when  flex^Ml  reac)ies  farther  forwanl  than  tip  of 
fM'nult  antero-lateral  spine;  in  /'.  hrasUirtij<iA  the  same  joint 
fails  to  n*ach  tip  of  |)osterior  sj»ine. 

I>ength  ijt  male.  5.5  mm.;  width,  7  mm.     I^ength  of 
female,  5.7  nun.;  width,  7.1  mm. 

Type  hw-ality,  «»ff  St.  Tlmmas,  20  to  23  fathrnns,  station  fM)79,  1  male  (Cat.  No.  23771 ). 
at  the  next  station.  ()0H0,  near  the  last,  in  20  fathoms,  1  female. 


Khi.  .^. — l*ilnnin>ni  luiirtihi,  inuh*. 
•    I.     tin  lAiVKr  <'lu?lu. 


A  Iso  taken 


Oenui  EUBTTinif  Stimpson. 
Kurytiunt  Stinii>son.  .\nn.  Lyr.  Nat.  Hist.  N.  Y..  vn.  hCt.  1h,t«. 

Carapace  broad  (length  alxMit  two-tirmls  width),  convex,  regions  lightly  niarke<l,  without  tran.o- 
verse  raisi»d  lines.  Antero-lateral  l)onlers  regularly  arcuate,  shorter  than  i>i»stero-lateral,  <-ut  into  five 
shallow  ttH'th,  the  si^'ond  tooth  rounde*!  and  intimatelv  fuse<l  with  first.  Fronto-orbital  lH)nler  over 
half  the  width  of  carapa«v.  Front  fronj  a  fourth  to  almost  a  thin!  the  width  of  carapa<v.  Front 
defiexe<l,  two  roundest  loin's  sej)arate<l  by  a  shallow  notch.  8uj>erior  margin  of  orbit  with  two  short 
and  inconspicuous  fissures;  lower  margin  with  a  clet*p  rounde*!  sinus  outside,  and  two  loin's,  of  which 
the  inner  and  smaller  is  slightly  more  advanced  than  outer,  l^sal  antennal  joint  broad  and  in 
contact  with  front;  the  flagellum  stands  in  orbital  hiatus.  The  ridge  on  the  en<l(»stome  which  <lefines 
the  efferent  branchial  channel  is  well  marke<l,  and  continue*!  to  margin  of  ef>i8tonie.  ChelijH'ils 
ma.*<sive  and  rounde<!,  un»'<|ual  in  lH>th  sexes.     The  alMlomen  in  male  is  fi"e-joint<'<l. 

Allie<l  to  KfipfiHojMus,  J'Jiin/it^tnojH'UA,  etc.,  but  distinguishtn!  by  its  oval  and  almost  sni<M>th 
i-arajijuv,  without  ridges,  an<!  by  its  palatal  ridge. 

Eurytium  lixnosum  (Say). 

Otnrtr  IhiutMi  Say.  .lour.  Fhila.  Acad.  S<'i..  i,  14fi.  1817. 
I\inni)fmt  limiHtint  Milnt*  F>lwanK  Hist.  Nat.  ('nL«t..  i.  -MM.  ISM. 

Eurtjtiiim  linuu*iiiii  .<timps(»n,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii.  V..  1859;  A.  Milne  Eilwards  Cnist.  R^k.  Mox..  :02.  pi.  i.x, 
f.  2.  l>wo. 

Carapace  verj'  <'onvex  in  an  antero-posterior  direction;  surface  smooth  to  eye,  but  imder  h-ns  gran- 
ulate, the  granules  coarser  near  frontal  and  antero-lateral  margins;  two  ftvble  epigastric  1oIh»s.  Front 
one-fourth  the  width  of  <»rapace.  Antero-lateral  margin  alMmt  two-thinls  the  length  of  jK^stenvlateral, 
l>onlere<l  by  a  raiw^i  line  of  granules;  second  t^M>th  lobifomi,  st^jiarate^!  from  first  by  a  shallow  sinus; 


>  In  honor  of  Mr.  M.  C.  Marsh,  one  of  the  naturalists  of  the  expe<lition  to  I*orto  Kieo. 
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Uiini  and  fonrtli  not  prominent,  ont<T  inarjriiiH  anMuito;  iln»  fifth  rnon»  j>roniinent  and  <l(»ntifonn, 
siibac'Ut*^.  Tlu?  j^rannlc^  of  rlu'li|MMls  fine  and  reticulate;  no  carpal  ^ri>ove;  linjrors  {x»int4Hl,  color  of 
fingen?  not  continued  on  palm. 

C<»lor  of  carapace,  a  brilliant  purplish  blue;  wrist  an<l  haml  bluish;  proximal  upiH*r  half  of 
movable  Hnger  pink;  remainder  <>f  finder  p<»rcelain  white;  lower  {Nirtion  of  che]i|>eds  and  al^o  the 
carpal  t^)oth  yellow. 

lienjrth  of  male,  22  mm.;  width,  'J2.8  nun.;  fronto-<irbital  width,  17.4  nnn.;  fnmtal  width,  8.1  mm. 

New  York  to  Brazil;  Bermudiu^.     Knsi*na<la  Ilon^la,  (-idebni. 

Oenni  ERIFHIA  Latreille. 

Eriphin  I^itri'illc.  Nouv.  Dirt.  Hist.  Nat.,  x.  404.  1H17. 

Canipace  thick  and  deej),  approachinjr  a  <|uaorilatenil  shiijxs  very  little  convex  or  nearly  flat,  not 
remarkably  broader  than  lon^r.  .\nt<»ro-latepal  borders  sliirhily  curve<l,  much  shorttT  than  jK^stero- 
lateral,  and  nnvtinj:  the  latter,  not  at  a  stn»n^  auirle,  -a.^  in  most  cancriils,  but  at  a  very  ojwn  and 
imiK*rceptible  anjrle;  though  spiiuite,  they  are  not  cut  into  InU's.  Frnnio-nrbital  bonier  extremely 
broad,  much  more  than  three-jpiarters  the  ^reat<*st  breadth  of  carapace;  the  front,  whi«'h  is  then»forp 
broad  also,  is  strongly  deflexed,  almost  straight,  t*tit  in  the  mid<lUs  the  outer  juirt  on  each  Hi<le 
broadly  in  contact — far})evo;id  limitH  of  antennal  base — with  a  sinjrularly  bn«nl  prohnipition  of  infra- 
orbital plate.  The  orbits,  which  are  (Uh*i»  and  oval,  are  therefore  completely  cl(»si»<l  an«l  widely 
He[>arated  from  the  antenn;e.  Biu^al  antennal  joint  very  small,  short,  antl  broad;  fla«r<'llum  Itmg,  m(»re 
than  major  diameter  of  larj^e  orbit.  The  antennules  fold  transvers<*ly.  The  crests  of  endostome, 
defining  the  expiratory  ("anals,  an'  strong,  and  the  canal  is  «*omplet(Hl  Ih'Iow  by  tin*  foliac<»oiLs  j)r<K*t*i<H 
of  first  maxilli|HMls,  the  anterior  edge  of  that  pr(M*e.**s  In'ing  con<'ave.  ()bli«|ue  anterior  lH»nler  of  menis 
of  external  maxilli|MMls  not  not<*hed.  ('heli|K*ds  massive,  UFietpial  in  lM){h  st'xes;  tiuiri'rs  stout,  iH)int«*<l, 
not  hollowed.     Th(»  alwlomen  of  the  male  has  all  seven  segments  separate. 

Eriphia  gonagra  (Fabricius). 

Cnnrcr  fffttioffrfi  VnhrU'ms,  Sp.  In«».,  .'Ky.').  17S1. 

En'phui  <jon(u/rn  Milne  Kdwants.  Hist.  Nat.  rnist.,  I.  VH).  pi.  xvi.  ti«:s.  10  ami  17.  ls;Vl. 

Carapace  of  moderate  width,  regions  clearly  nuirked  on  anterior  two-thirds;  iM^t«>rbital  grcKives 
very  deep;  a  tninsverse  granulated  line  in  front  of  epigiu^tric  IoIk's,  anotlu*r  line  a<To.«s  protogastric 
ami  hepatic  lobes;  a  line  of  tulnM'cles  pandlel  to  ant«»n»-latenil  margins;  thesi*  ht-^t  armi*<i  with  six 
spinifonn  teeth.  Front  very  wide,  <letlexed,  and  <livide<l  into  four  lobes;  the  two  nie<lian  wi<ler  and 
more  advanced  than  the  lateral,  truncate,  with  a  finely  granulated  bonier;  lateral  loU^s  slightly  concave 
in  dorsal  view.  Fronto-orbitiil  suture  very  sinuous;  U'low  it  a  linc^  of  large  tulK*n'les.  ('helii)e<ifl 
strong,  swollen,  imecpial.  Hand  covered  with  large,  round,  flatten<Ml,  s(|uamiform  tubercles,  more 
elevated  on  the  small  hand  than  on  the  large.  The  larger  movable  finger  has  a  large  roiunleil  to(»th 
at  its  base.  Wrist  covered  with  less  pn)minent  tul>ercles.  Legs  clotlunl  with  tine,  stiff  hairs  on  the 
la.^t  three  segnients. 

(•olor,  nnldish  brown  or  yellowish  brown;  the  s|)ines  an<l  nuirgins  of  front  and  <»rbit*«  orange; 
tulxTcles  on  upi)er  half  of  claws  <lark  n^l  or  blue,  on  lower  half  yellow;  legs  light  yi'llow  with  fine 
n'll  dots. 

Male:  length,  2<).5mm.;  width,  .SS. 7  mm.;  fronto-orbital  width,  r>0  mm.;  width  of  front,  19  nun. 

South  Carolina  (Rankin);  Florida  Keys  to  I>nizil;  Bahamas;  Bermudas.  Borto  Kico:  Mayaguez, 
on  coral  rt^'ef;  Bo(pieron  Bay;  Bonce  reefs;  Caballo  Blanco  Kecf,  Vieques;  KnseFiada  Honda,  Culebra; 
Hucares;  Aguadilla  ((iim<llach). 

Oenus  MELTBIA  Stimpson. 

Mrhjhui  .^tiinps(.m,  Bull.  Mih.  ('«)inp.  Zool..  ri.  141.  1x71. 

Carapace  rather  narrow,  sulnpiadrate,  slightly  convex,  regioFis  faintly  marktMl.  Antero-lateral 
margins  very  short,  with  four  teeth  or  spines,  including  the  orbital.  Fn»nto-orbital  width  great, 
alwut  five-sixths  the  gn*atest  width  of  carapace.  Front  alxmt  two-fifths  the  width  of  carapace.  Front 
<lepres.*4e<l,  biloU'd,  sej>arated  by  a  notch  from  inner  orbital  angle.  Orbits  large,  completely  filled  by 
stout  eyes;  twi>  su|KMior  notches  in  margin,  and  a  broader  notch  1k*1ow  on  outside.  Ba.sil  joint  of 
antenna  narrow,  reaching  a  i»rocess  of  front  an<l  closin«:  the  «>rbital  hiatus.     Otiter  niaxilliiKnls  nuieh 
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pmallor  than  bun^l  cavity;  theex<)jrimtli  in  half  the  wi<ith  of  emlojrnath.  Ch<*lifHMls  iincHjual.  lon^raiul 
stnmjf,  the  arm  r«»achin$r  far  !>ey<)n<l  raniiwuv,  si»iinilou.s.  I>e«js  lonjj  aiul  narrow,  HpinulouH;  <la<*tyli 
lonjr.     Alxlonion  of  inah'  with  thinl  to  fifth  H4.»jrnienta  fuHtsl. 

Melybia  thalamita  Stim|»Hon. 

3/r/f//>m /AfiMmi7n  Stimpson,  Bull.  Mns.  <'omp.  Z<k)1..  ii,  144.  1H71. 

Cara|ttire  somewhat  convex,  shglitly  piibeHtvnt;  surface  nearly  even,  minutely  praniilate<l.  First 
t4)otli  of  antero-lateral  marjrin  small,  sometimes  hifid  at  tip;  secfjntl  and  thinl  teeth  lonjr,  spinifonn; 
fourth  small,  spinifonn.  Me^lian  not<'h  of  front  larjre,  V-shaiH»<l;  margins  of  lobes  nearly  straiglit, 
sloping  Iwckwanl  towanl  orbit.  Marjjin  of  orbit  minutely  crenulate*!.  Menis  of  cheliiHNis  anneii 
with  spim»s  on  upi)er  and  inner  mar^n.  Carjms  spinulous  on  outer  surface;  three  s];)ines  along  inner 
manrin.  middle  one  the  lonjrer.  Manus  with  a  <louble  n:>w  of  spine**  alx)ve.  Fingers  two-thinls  a8 
l<»ng  as  |»alm,  broad,  compresse*!,  not  ga|>ing.  Ambulatory  l«»gs  sjiarsely  hairy;  menis  with  a  n>w  of 
spines  on  the  anterior  margin;  (»ne  spine  near  distal  end  of  |>o«»terior  margin  in  the  first  thn*e  [mm. 
Dactylus  nearly  su*  long  ai?  proiKMlus. 

Length  of  male,  6.9  mm.;  width,  9.8  mm. 

Florida  Straits  to  As|)inwall,  15to2t)l  fathoms.  Off  Culebra,  15  to  1»5J  fathoms,  stations  6087  and 
609:5;  off  Vie<iues,  12J  fathoms,  station  (i095. 

Qenni  DOMECIA  Eydonx  k  Sonleyet 

rknrurin  Eydonx  <fe  Poiileyet.  Voy.  Bonitr.  i,  Cni.vt..  2»4.  1842. 

Cara|>ac(»  somewhat  transversely  oval,  but  "nuch  oontracte<i  posteriorly,  flat,  somewhat  hairj',  with 
no  tnut»  of  regions.  Frontri-orbital  lK>nler  not  much  less  tlian  greatest  breadth  of  carapace.  P'ront 
pn»fusely  spinate,  the  spines  IxMUg  sharj)and  a  little  <'urve<l.  The  anten>-latenil  Ixmlers  f>ass  Itackward 
with  ])ut  little  outward  slope,  a  little  shorter  than  concave  and  convergent  jxjstero-lateral  Ixmlers,  and 
armeil  with  a  numl)er  of  sharp  cur\*i»fl  sj)ines.  The  orbits  art*  at  antenvlateral  angles  of  carajuice  an<l 
<lo  not  ("onct^l  the  eyes;  their  e<lge  shows  no  fissures  nor  sutures;  their  upper  and  lower  inner  angles 
are  broadlv  in  <*ontact,  or  almost  in  conta<*t,  so  as  to  exclude  anteniiie.  The  antennules  fold  nearlv 
transversely.  The  l>asal  antennal  joint  hanlly  reaches  the  front,  though  its  outer  angle  is  pnwluctHl 
towanl  front;  the  tlagellum  is  short,  hanlly  as  long  as  orbit.  Buccal  cavern  broad;  crests  of  enda«^tome 
not  very  strong,  nor  is  the  foliaceous  prcx-ess  of  first  maxillipeds  pro<iuced  far  forwanl;  external 
maxillii>e<ls  very  long,  menis  n*markably  broad  and  short.  Chelipe<ls  somewhat  une<4ual,  short,  and 
not  very  nuissive;  ann  almost  entirely  hidden  by  (^rai)acc*;  fingers  compre«sed,  iKiintinl.  I>egs  s1out, 
i>speiMally  meropo<iites.     The  alxlomen  of  the  male  has  all  seven  st»gments  distinct  and  se|»arate. 

Doxnecia  hispida  Eydou^^  <&  Souleyet. 

rkim^cit  f,^riJ>*tr  Eydonx  <$:  Sonleyet.  Voy.  BimiU,  pi.  ii,  nK>«.  '» to  10,  1841  (?). 
Ikimrcm  hiitf/hin  Eydonx  tN:  Sonleyet,  Voy.  HoniU .  I.  ('ni>t.,  235,  1H42. 

('arai>a<v  covere<i  with  light-colort^l  hairs;  anten>-lateral  Ixmler  with  five  or  six  (including 
orbital  angle)  acute  dark-tippe<l  spines,  and  several  similar  sjnnes  on  cara|>ace  just  inside  anten>lat<»ral 
lM)nler,  ami  also  just  insi<le  sj)iny  fnm to-orbital  ]M)rder.  Orbital  margin  and  prominent  e<lge  of  the 
epistome  finely  «lenticulate.  Menis  of  external  njaxillipe<ls  extremely  bn»ad  and  short,  with  an 
elevate<l  patch  of  denticles  on  outer  surface.  (^heli|)e<ls  a  little  unequal;  the  arm,  wrist,  hand,  and 
dactylus  an*  all  stud<led  with  acute  spines.  Legs  stout,  of  mo<lerate  length;  anterior  surfa<-e  of  la>t 
four  joints  fringe<l  with  hairs,  anterior  tnlge  of  menis  spinate,  as  also,  but  mucli  less  distinctly,  is  the 
anterior  e<lge  of  the  carpus  and  pn>po<lus. 

I^Migth  of  male,  6.6  mm.;  width,  9.:^  mm. 

Florida  Reefs;  West  In<lies;  Pernambuco  and  Alagoas,  Brazil;  Capt»  V«»nle  Islands;  Senegal; 
islamls  of  the  Pacific  and  Indian  m-eans.  Porto  Rico:  Mayaguez,  on  conil  reef;  I*u<»rto  Real:  Playa  de 
Ponce  Reef:  Knsenada  Honda.  Culebra:  off  Vit^|ues,  16  fathoms,  station  (iUti2;  off  llumarao.  10  fathoins, 
statitM)  IMHI7;  San  .Juan  ((i.  .M.  (iniy,  <*oll. ). 
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Famih    P()KTUMI).4:  Leach,  iHu):  Miers,  iSSo. 

Carapare  dcpn'ssed,  nuMlcratoly  transvcrs**,  and  usually  widest  at  th«*  last  antor*»-latt»n\l  niarjrinal 
spino.  Front  lioriz<»ntal.  Orbits  and  cyi^-stalks of  Mio<lt'nit(»  Icnjrth.  I^itrral  to«'th  (isually  fi-oin  live  to 
nint'.     l^ist  trunk  U»jrs  usually  adapted  for  swinunin^,  with  terminal  j<)int  ovate,  llatly  expanded). 

AV//  to  the  ]*or(it  Rintn  tjtm'rd  of  thi'  Jaiiilhf  1*ortnn'nhi'. 

A.  Movnhlo  |M»rtion  of  Miitonna'  not  <'.\<'lu<l»'<l  from  <»rl»il. 
H.  A  loiiKitudiiml  ri<lgo  on  t)u>  |Milato. 
{'.  (Hitt'rnuixilll|M'<ls  not  riMnarkahly  u<lvttn«'o«i:  srunuMiNof  palp  sn)M'y]inilri<>Hl. 

I),  AlKlonu'ii  of  male  triunjfular hnimiujt 

I)'.  Alxlonu-n  «»f  nuilc  X-^J'''^***^ f^iUiutrtrn 

(*'.  ()nl«'r  niHxillip«sls  iH'niarkaMy  a»ivjinc«'«l;  lasi  luo  srjfini'iil";  oi  pulp  conipn^M'tl  iin«l  lanicllatr I.iijufhi 

H     No  lonf^itiidinal  rirljfi*  on  thr  palatr ArnufUf 

A'.   Movable  {Mirtion  of  iho  anltMina  cxchitliMl  from  orluial  cavity  l>y  a  prolonK»ti<'n  of  ba^^il  joint  of  anlrnna  . .  t '/laryfHlflln 

Oenns  F0RTUNU8  Fabricias. 

Pinlinnis  Fabn<«!ns.  Knloni.  Sy*i..  Suppl..  :V2.'>.  \l\\s. 

Lupa  Loa«h.  K<lin.  Kncyr..  vii.  :;«»().  IMl.     i  Not  /.»//mj  «!»•  Haan.  \Sit\.) 

Lu}nun'it  Harnu>s«|m'.  Anu-r.  Monthly  Ma^..  iii.'-iT'J,  An^..  l*^!^' 

Nt /ttiinnn  do  Ilaan,  Fauna  .lapotj..  pp.  :i  an<l  7.  \s:i:i. 

Carapace  tmnsverse,  usually  l>road,  and  depresse<l  or  little  eonvex,  often  with  surfa<'e  artHdato<l. 
Fr<»iit  pro|H'r  well  delimited  from  inner  supra-orhital  angles  and  cut  into  from  three  to  six — usually 
four  -t<M»th;  its  hn^adth  is  from  a  sixth  to  a  fifth  the  greatest  hreadth  of  canii)ace  I  lateral  epihranchial 
H]»ines  not  in<luded).  Antero-lateral  borders  obli(pie,  arched,  longer  than  postero-lateral,  cut  into 
nine  t4H*th  (including  outer  or])ital  any:le),  of  which  the  ninth  may  be  enlarjred.  The  orbit  usually 
has  two  tissures  or  sutures  in  U|>j>er  Iwirder,  which  border  is  less  pnmiincnt  than  lower  Ixmler,  so 
that  th(^  orbit  vt^rv  often  has  a  dorsal  inclination;  the  lower  border  has  a  lissure  or  suture  n<'ar  the 
outer  an^le,  inner  an^le  <lentiform  an<l  usually  v(»ry  prominent.  The  antenmiles  fold  tninsvcrsely. 
The  ])asal  antennal  joint  is  iH'ctdiarly  short  and  hjisits  antenwxternal  anvrle  pnaluctMl  to  form  a  lobule 
or  spine exten<iinjr  into  the  orbit;  the  fla^ellum,  of  ino<lerate  leiijijlh,  stands  in  orbital  hiatus.  Kpistome 
short  or  even  linear,  sometimes  prolongeil  in  mhldle  line  to  form  a  spine  lyinjr  Ih'Iow  interantennulary 
.septum.  Buccal  cavity  scjuarish,  ))roader  than  lon^r,  efferent  branchial  channels  ahnost  always  well 
deHne<i.  Palpus  of  outer  maxilliiK*dssulK*ylin<lri<'al.  CheliiHMls  loujrcr,  usually  mu<*h  lonjrer  than  any 
of  legs,  and  ma.ssive;  arm  with  spines;  l)oth  inner  and  outer  angles  of  wrist  s])iniform;  palm  jirismatic, 
co.»<tate,  and  u.sually  with  spines,  tinkers  usually  nearly  as  lonj^  as  the  palm  and  strongly  toothed. 
iVmbidatory  Uncompressed;  in  last  pair  merus  and  carpus  are  sh<»rt  and  broad;  i)ro]M>dusand  dactylus 
typically  foliacnms  ami  paddle-like  for  swimming.  Abdomen  iti  male  triaiijrular,  tive-j<Mnted,  the 
third,  fourth,  and  tifth  segments  being  fused;  the  tirst  setrnient  in  both  sex<'s  is  almost  i'litirely  con<'«»ahHi 
iK'iieath  carapace. 

Kt'ff  lo  t}u'  I*ort(f  Ixlt'on  sntufentro  aini  Hjtfi'ns  of  Ihr  tjt  ims  /'ortfniis. 

A.  ('arapac<' \vi«le;  antrro-latrnil  margin  thr  an-  <tf  »  cinir  with  lon>,^  nulius,  wliosr  ri-ntcr  i>  nrar  po«^t4'rior 

margin  of  rarapaco Subf^rnMs  I'nrtuinof 

H.  F'irst  •m'kIiI  lat«'ral  spines  or  troth  MilK'<iiial »>  utrnlis 

li'.  Second,  f«airlh  and  sixth  lateral  spine<  (»r  l«Mth  >mHll».  r  ihuii  tlu'  otmis .'fultiitus 

A'.  Cara  pace  narrow;  antoro-iateral  margin  the  arc  of  a  cin-le  with  short  radius.  \s  hose  ciiiirr  i^  luar  t»nur  «»i 

cardiac  region Subgenus  Arhflmm 

B.  Carapace  with  ronnditig  |MK>terior  c»»rner^. 
C.  No  spine  on  the  basiil  joint  of  swimming  feet. 
J).  Superior  outer  .♦Jurfa^'e  of  manus  with  a  longitu<linal  tuberculated  ridge. 

K.  Frontal  teeth  six  (ex<'lusive  of  the  inner  orbital  i .«*/;//» »///<nn/ ^• 

K'.  Frontal  tci-th  four  (exclusive  of  inner  orbital ) tl* pn s)i(frntis 

!)'.  SuiK*rior  outer  surface  of  irumus  irid4's<'eni.  and  w  ilhoui  a  U>ngitu«liiml  lulKTculaled  ridge mtlinii/i 

(•'.  An  <'rect  spitje  on  the  Iwisiil  joint  of  swimming  feet >>/*;* 

H'.  ('ara|)aee  witli  sharp  iM>sterior  angU-s spiiiitiirfiii:t 

Sabgenns  P0RTUNU8. 

Carapace  very  wide,  the  antero-lateral  margin  U'lng  the  arc  of  a  circle  with  long  radius,  who.se 
center  is  neiir  posterior  margin  of  canipace.  I>ast  spiiu*  of  antero-lateral  margin  usually  much  larger 
and  longer  than  tlie  others. 
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Portunus  ventralis  (A.  Milne  E<lwanls). 
Xrjituniuf  r<-M/ni/i>  A,  Milm*  K«Uv«nls  rni'it.  Rvk.  Mex..  'IW  pi.  XL,  f.  3.  1S79. 

Carapact?  nf  iiKMlerate  \vi«lth.  very  uneven,  eovere^l  with  a  short  puliewemv,  out  of  which  arise 
the  jrranalations  <if  the  elevate<l  iM>rtions  of  caraimee.  Fn>nt  sHjrlitly  a<lvance<l.  The  two  nii<I(lle  teeth 
are  smaller  than  the  lateral;  the  j»rnj«.H-tion  fn>ni  epistonie  is  visible  lietween  them:  inner  or]>ital  ani;le»i 
hlunt«  Antero-lateml  ti*eth  small,  wiilely  separatt^l,  very  irranulous  at  l>a«t»,  their  ]M:>ints  <lire<*tiHl 
more  forward  than  usual.  I^t<'ral  spine  as  lonjr  as  the  siwu-e  rM'<"Upie<l  hy  the  thn*e  last  teeth  and 
ilireettnl  obliquely  l>aekwanl.  I*tery«rostoniian  ri'srions  covered  with  hairs,  which  concval  the 
granulations.  Merus  of  outer  inaxilli{M'<ls  little  advanctMl  an<l  lM»nlere<l  on  fn»nt  and  sides  with  a 
pnuninent  niaorin.  Merus  of  cheliiH^ls  with  four  anterior  spines  an<l  a  jwisterior  tlistal  spine:  I'arpus 
with  an  inner  and  an  outer  spine:  thnn*  .<pine>  on  nianus,  one  next  the  carpus,  the  others  on  upper 
margin  at  <listal  and  near  distal  en<l.    Ambulatory  legs  short.     Menis  of  swimming  feet  without  a  spine. 

Dimensions  of  male:  Entire  length,  15  mm.;  entire  width,  ^^nmi.;  wiclth  at  sinus  in  front  of 
lateral  spines,  23.7  nun. 

(iiiadelouiK*  (tyi>e  l<K-ality).  Porto  Rico:  >rayaguez;  off  Puerto  Keal,  8i  fathoms,  station  t)074; 
liiMjueron  Bay;  Ponce  reefs;  Kn.^ienada  Honda.  Culebra. 

Portiinus  sulcatus  (A.  Milne  Eilwards). 

yt.jitufiint  sulditiis  A.  Milne  Kiiwanl-.  Tnist.  Keif.  Mi-x..  '2U>,  pi.  XXXIX.  f.  8.  1>*7*». 

Very  similar  to  I*.  mitntHs.  Carapace  mon»  even.  Se<*«>nd,  fourth,  an<l  .sixth  teeth  noticeably 
smaller  than  the  others;  the  lateral  spine  curves  f<»rwanl. 

nimensicms  of  female  (oneoftyiK»  lot):  Entire  lenirth,  10.5  mm.;  entire  width, 21.2  nun.;  width 
at  sinuses  in  front  of  lateral  spine,  15.7  mm. 

Coast  of  Brazil,  lat.  IP  A\^'  S..  long.  87°  27'  \V.,  12  to  17  fathoms,  lln:*j*ln'  (tyi»e  locality);  Cain* 
Frio.  Brazil  i  CoiKMihagen  Mus.  i;  off  (ieorgia  and  northern  Floritla  ( CoiH*nhajren  Mus.);  (iulf  of 
Mexico  and  Caribliean  Sea.  at  the  surfacv.     Mayaguez,  Porto  Kico.  I  young  male. 

Snbgenns  ACHEL0U8  de  Haan. 

Arhfhnif  \\v  Hhhii.  Fnuiiu  JrtiMin..  pp.  'A  ami  >».  l>c«. 

Carapace  narn>w,  the  antero-lat  era  I  margin  l»iMng  the  an*  of  a  cinrle  with  short  radius,  whoHe 

<vnter  is  near  center  of  canliac  n»gion.     1-a.st  sf»ine  of  antero-lateral  margin  usually  not  much  if  any 

larger  than  the  others. 

Portiinus  (Achelous)  spinimanus  Latreille. 

ritrtuhUit  nitiitinuitiu*  Latit>inc.  N^»uv.  Dirt.  Hist.  Nut.,  xxvni.  47.  \y<\^. 

Pttrtmiiif    Arhthnint  ypiiiiinuniij»  tU'  Haan.  F'utina  .Ia|Mm..  >»,  KZS. 

Arhlou."  ^i,inimnnn>  \.  Milnt-  K«lwanls.  <'ni»«t.  R«'k-  Mi*x..  2I«».  pi.  xxxix.  f.  1,  IhTV. 

Carajiare  pul>eM-ent,  sculi)ture<i,  the  rai.<e<l  jtart.s  <*overe«l  with  granulations.  The  nine  teeth  of 
antero-latenil  U.nlers  are  alnjut  espial  except  the  liL<t,  which  in  the  oM  sur]iassi*s  the  others  a  little, 
and  in  the  young  is  cimsiderably  longer.  Inner  orbital  angles  bifid;  the  metlian  teeth  of  the  fnmt  are 
moH' advanitMl  than  the  others.  All  the  frontal  t«.*eth  are  acute.  Merus  of  outer  niaxillip<'<ls  very 
long  and  slightly  excavate  for  articulation  of  palpus.  CheliiKMl.**  strongly  <levelo|HMl  in  adult  male; 
arm  with  four  spines  in  front  and  one  lN'hin<l:  wrist  ami  han<l  ariniNi  with  two  spines  eiii'h.  Han<l 
elongate,  with  five  tul»en'ulate<l  ridges  on  out«'r  and  ui)i>er  surface.  Menis  of  swiuiming  fi^»t  short, 
wide,  and  unarmed. 

DimensioiL**  of  male:  I^*ngth  to  sinus,  52.5  nun.;  «*xtreme  length,  54.2  nun.;  extreme  width, 
iM)  mm.     This  is  the  largest  of  the  West  Indian  sjKries  of  this  genus. 

Fn>m  Virginia  to  Ri<»  «le  Janeiro.  Brazil;  <iulf  of  Mexico;  l^nnu<la.s  (Rankin).  Porto  Rico: 
Mayaguez;  Mayaguez  Harlnir.  7  fathoms,  station  ti(V>9;  Bo<|ueron  Bay;  IMerto  Real. 

Portiinus  ( Achelous )  depressifrons  Stimi^Hon. 

AchflitiiA  thprnti'ifrinn'  Stinii»M>n.  .\nn.  Lye.  Nat.  Hi-it.  N.  Y..  vii.  'iXi,  l>#iO:  A.  .Mihu-  Edwards,  Cnist.  Rc«.  Mex..  iifli.  pi.  xl, 
f.  -1.  ls7<». 

Cara|wice  convex  lK»hin<l  and  in  the  me<lian  region,  but  flatten<»fl  toward  the  anterif»r  and  lateral 
lM>nlers.  Width  alnjut  1.5  times  the  length.  Surfa*^  nigr>si'  and  pul)escent.  Antero-lateral  Inmle- 
ciliate<l;  teeth  e<iual,  the  last  .strangely  longer  than  the  next.  Front  very  little  pHwluctMl;  me^lian  jwit 
divided  into  four  almo^ft  e(|ual  teeth.     Inner  orbital  tooth  simple.     Superior  border  of  orbit  cut  by  two 
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fi^siirf^.  Chelipedj*  trianjjular  prismatic,  pul)esct?nt;  ami  ciliaUnl  and  armed  with  five  spines  in  front 
and  a  spine  at  its  outer  extremity.  Carpll^i!  slencler,  proviiltnl  inside  with  a  slender,  sharp  fnpine  and  a 
smaller  spine  on  outside.  Hand  remarkahlv  short  and  compresse*!,  a  raisiMl  crest  al)ove,  a  spine  near 
wrist  and  another  near  finia:er;  surface  finely  scahrous.  Finjjer  surmounted  hy  a  l^Kinler  of  hairs. 
Ambulatory  le^  slender;  those  of  first  j)air  ci Mattel  bt»l<)w;  those  of  w^cond  and  thinl  pairs  smooth; 
last  i)air  much  shorter  than  thinl. 

Carapac(*sptH'khHl  and  marl)le<l  with  jrrayish  purple,  more  brilliant  toward  middle;  a  dark  me<lian 
spot  on  the  int«»stinal  region;  hairs  (»f  finders  of  the  cheliiKnls  re<l,  denticulations  cumiine  (A.  Milne 
iMlwanls).  Of  the  six  specimens  tak(*n  by  the  Finh  Hawk  and  pn»serve<l  in  alcohol,  two,  a  male  and 
a  female,  have  much  darker  (rarajxace  than  the  others.  In  these  a.**  well  Jis  in  a  smaller  lij?ht-cf>lored 
siK'cimen,  the  ambulatory  lep»  of  first  jmiran*  much  darker  than  the  other  U*gs;  fringe  of  hair  on  their 
lower  and  anterior  tnl^e  crimson.  Similar  hairs  lx»rder  the  inner  margin  of  the  carjnis  and  the  uj)iier 
margin  of  the  dactyhis  of  the  chelifxeds;  prehensile  teeth  also  crimson. 

Dimensions  of  male:  Entire  lenjfth,  24.7  mm.;  entire  width,  *^h7  nun. 

South  Carolina;  Bahamas;  Florida  Reefs;  Caribl)ean  Sea;  IV»rmudas.     Culebra  (Fii^h  Hatvk). 

Portunus  (Achelous)  ordwayi  Stimjison. 

ii r/»r/ou<i  ordimi// Stimpfiou,  Ann.  Lye.  Nat.  Hist.  X.  Y..  vii.  2*J1.  1S«50. 
yrjttnuvn  ordwayi  A.  Milne  Kdwnnis.  rru.«?t.  Rej?.  Mex..  'J17.  pi.  XL.  f.  2,  1H79. 

Carapace  narrow.  Surface  pul)escent,  an<l  with  rounde<l  granulations  on  rais<*<l  jM)rti<ms  and  near 
lateral  ])orders.  Front  much  advanced,  rather  narrow,  an<l  with  f(»ur  imrn»w  tiH*th  lH»si<les  the  sharp 
orl)ital  angles;  the  mwlian  excee<l  a  little  the  lateral,  which  are  turiuHl  slijrhtly  outwanl.  Orbit**  large, 
their  Huperif»r  lK)r<ler  very  concave.  Of  the  antero-lateral  t<H'th  the  first  are  wider  at  lia^H*  than  the  last; 
the  ninth  is  twice  as  long  as  the  pn^cedinj;  in  full-grown  s|)ecimens,  and  its  |M>int  is  curve<l  forwanl  a 
little.  Postero- lateral  bonlers  short  and  very  concav<*.  The  epistomial  sj)ine  does  not  excetnl  the 
front.  Merusof  out(?rmaxillii>e<is  strongly  narrowed  forward,  its  inner  angle  cut  obliquely  for  insertion 
of  palpus.  Chelipcds  small,  but  armed  with  v<*ry  sharp  spines;  on  the  margins  are  long  hairs  which 
nearly  conceal  the  spines.  The  arm  hius  four  spines  in  front  and  one  l)ehind,  the  wrist  with  one  long 
8i>ine  inside  and  a  small  spine  outside;  han<l  surmounted  with  two  spines,  one  al)ove  articulation 
with  the  }>re<*(.Hling  article,  the  other  near  anterior  third  (»f  upper  margin.  This  margin  is  in  the  form 
of  a  raised  carina.  TIir'c  other  carinje  on  outer  surface  of  palm.  Fingers  narrow  and  channeliMl.  The 
ambulatory  feet  are  com})resse<l  and  have  very  long  and  styliform  dactyli.  Sternal  plastn:)n  nigulose, 
as  are  also  the  first  segment^  of  the  alnlomen. 

Ke<l  or  pale  brown  in  dots;  gastric  n»gion  usually  very  deep  crimson.  Some  mother-r>f-i>earl 
reflections  es|)ecially  noticeable  on  the  uj>}K»r  surface  of  the  hands  (A.  Milne  F^lwanis). 

Tx?ngth  of  female,  to  sinus,  2')  nnn.;  extreme  length,  26.2  mm.;  extreme  width,  40.3  mm. 

Bahamas;  Flori«la  Straits;  (fulf  of  Mexico;  Antilles;  Abrolhos  Islands,  Brazil;  Bi*rmu<la«.  Porto 
Rico:  Mayaguez;  off  Culebra,  14J  fathoms,  station  <>()S(>;  off  ViiMpies,  Ifi  fathoms,  station  6(K)2;  off 
Ilumacao,  12i  fathoms,  station  6(M»S. 

Portunus  (Achelous)  sebas  (Milne  F/dwards). 

Luptn  tuh:r  Milne  Edwanl.s,  Hist.  Nat.  Cru.st..  i,  I.S5.  1h:M. 

yrplunujt  Hrbif  A.  Milne  Jvlwanl.s.  Arch.  Mus.  Hist.  Nat.  Pari.s.  x.  S'Jl*.  pi.  xxvm.  f.  'J.  1S(>1. 

Carapace  convex  in  middle,  sloping  gra<lually  down  to  lateral  margins.  Width,  exclusive  of 
spines,  alH)Ut  1.5  times  length.  Antero-lateral  teeth  sharp,  tips  turne<l  forwanl,  lateral  sj)ine  longer 
than  the  space  occupied  by  the  three  next  teeth.  Of  the  four  frontal  ttvth,  the  me<lian  pairart^  blunt, 
mor(»  advancwl  than  the  second  j»air,  which  are  acute.  The  inner  orbital  tooth  is  also  acute,  its  outer 
margin  sinuous.  Merusof  chelipe<ls  with  five  anterior  sjnnes  and  one  posteri<»r  subterminal  spine. 
Carpus  with  a  long  inner  sj)ine  and  a  short  outer  one.  Manus  compress(Ml.  with  a  long  spine  at  articu- 
lation with  carpus,  and  two  su|K»rior  spines,  one  of  which  is  tenninal  and  one  at  <listal  thinl  of  upi>er 
margin.  Ambulatory  legs  narrow;  swimming  feet  with  an  erect  spine  on  bjisiil  joint  (pe<mliar  to 
this  sj)e<'ies);  merus  with  a  [)osterior  distal  s|)ine. 

On  either  side  of  carapace  near  middle  of  postero-lateral  margin  there  is  a  large  circular  re<l  si)ot. 

Dimensions  of  male:  Kntire  length,  2^».5  mm.;  entire  width,  55.2  mm.;  width  at  sinus  in  front  of 
lati'ral  s})ine,  42.5  mm. 

North  Carolina;  (iulf  of  Mexico;  Antilles;  Brazil;  Bermudas.  Puerto  Real  and  Bi^Kjueron  Bay, 
Porto  Rico. 
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Portunus  (Achelous)  spinicarpus  Stimpsf)n. 

Arhflotif  fpinicarjtuft  ^tlmpson.  Bull.  Miis.  Compj.  Zool..  ii.  1-IS.  ISTI. 

y^jitujuts  tfpinicarjtuji  A.  Milne  Eflwards.  Cnist.  Reg.  M<*x..  221.  pi.  XL.  f.  1.  1879. 

Carapace  narrow,  slightly  pul)e>*oent,  surface  uneven.  A  ntero-lateral  teeth  very  sharp  ami  .slender, 
lateral  spine  very  long  and  slender,  about  half  the  length  of  lateral  Ixjnler.  Front  plightly  advance<l, 
teeth  small,  sharj),  triangular;  nieilian  surpassing  a  little  the  lateral.  A  notch  in  inner  orbital  tooth 
aV)ove  flagellum.  Postero- lateral  angles  sharp.  Chelipe<is  long  and  ftvble.  Merusarniefl  in  front  with 
four  large  spines,  a  fifth  spine  at  end  of  j)Osterior  margin.  Wrist  with  an  uniLsually  long  spine,  reaching 
anterior  third  of  the  hand,  or  even  Ijeyond  end  of  palm.  Palm  with  only  two  small  spines.  Swimming 
fiH^'t  large  and  strong,  merus  with  infero-<listal  angle  spiiiulous.  Sternum  finely  granulate;  abdomen 
smooth. 

Dimensions  of  male:  Ix'ngth  to  sinus,  20.5  mm.;  extreme  length,  21.2  mm.;  extreme  width, 
45.2  mm.;  wi<lth  to  sinus  in  front  of  lateral  spine,  32.5  mm. 

From  North  Carolina  to  Sabanilla,  rnite<l  States  of  CoUnnbia,  ami  Trinida<l,  13  to  150  fathoms. 
Mayaguez  Harbor,  Porto  Rico,  75  to  TfJ  fathoms,  station  H0H3. 

Genns  CALLIKECTE8  Stiinpson. 

ai//iw^rt/M«  Stimpsnn,  Ann.  Ly<-.  Nat.  Hist.  N.  Y..  vii.  220.  isfiO. 

The  genus  <nUim'cten  is  oj)|K>seii  to  Poriunnn  by  haNnng  the  abtlomen  of  the  male  very  narrow, 
l-shajK^l,  and  the  merus  of  the  outer  maxillipe<ls  strongly  pnHhu'e<l  otitwanlly  at  antero-extemal 
angle.  The  <liffereiit  sjHMMes  also  jigree  in  having  strong  anterolateral  tc^eth,  the  last  being  consider- 
ably stn>nger  than  the  others,  an<l  in  the  stout  cheliiHxls,  the  manus  having  five  external  costa*  and 
not  more  than  two  teeth  or  spines. 

K*'ij  to  thf-  Porto  Ricttii  :tperu's  of  th*'  genrn^  CaU'nievti'3^. 

A.  Frontal  U-cth  two  (e.xclu<lin>;  tho  inner  orbital) aapidws  acutidcM 

A'.  Frontal  teeth  four  u'xclinlin^r  the  inner  orbital). 
B.  A[>iH'n<laj;i'^  <»f  tir>t  al>«l<»niinal  «ieKnient  of  male  mu<h  shorter  than  aUlomen. 
('.  I.rfiteral  spine  more  than  t\vi«-e  tlie  leiipth  of  y»reoe<linK  tooth. 

I).    Intranie<lial  re^ri<»n  bnniM.  it^  anterior  width  alKMit  three  times  its  length omaiu* 

!>'.  Intramedial  regrion  narr«>\v,  its  anteri«»r  width  aUait  twice  its  length. 

K.    .\piKMidaKes  of  first  aUlominal  sej?nienl  of  male  Kreatly  exct»eding  third  segment danx 

E'.  Ai»[>endages  exceeding  third  segment  but  little.  <»r  not  at  all inarginatut 

C.  lateral  sp>ine  less  than  twice  the  length  of  prtx'eding  tooth cxafprrattts 

B'.  Api)endages  n.'aching  the  extremity  of  abdomen bocourti 

Callinectes  sapidus  acutidens  Rath  bun. 

Chili tirrtiM  Ma i>hhiM  firittifltuj*  Rathbun.  Proc.  V  S.  Nat.  Mils.,  xvu.  3.>1,  pis.  Xlll  and  xiv.  f.  2.  1K*>. 

Carapace  uKxlerdtely  convex.  GranuUv  prominent,  (•rowde<l  on  inner  branchial  and  cardia<* 
regions,  more  scattere<l  on  anterior  half  of  carapace.  Ix^ngth  of  intrame<lial  region  at)out  one-half  its 
anterior  width.  A  transverM*  granulate  ridge  on  }>rotulK'rant  ciirdiac  IoIh'S.  Two  triangular  frontal 
(interantennal )  teeth,  each  having  on  its  inner  margin  a  low  ill-<lefine<l  t<M>th  whose  outer  margin  is 
transverse.  Subfnmtal  and  sul>orbital  sj>ines  acmninate.  lateral  t*»i*th  broad  at  bai*e,  narrowing 
abniptly  to  long,  acuminate  tii>s;  margins  granulate.  I^^t  two  teeth  very  long;  lateral  spine  more 
than  thn'e  times  the  length  of  prc»ce<ring  t<M)th.  Penultimate  segment  of  alxlomen  of  male  much 
constricttnl  in  its  proximal  half,  wi<lening  at  Imth  extremities.  Teniiinal  segment  obtuse,  lateral 
margins  convex  proximally,  slightly  concjive  (»r  straight  distally.  Api»endages  of  first  segment  reach 
nearly  to  or  l)eyond  extremity  of  alnlomen,  near  together  for  their  pn»ximal  half,  with  only  a  slight 
outwanl  ctirve;  distal  i»ortions  widely  divergi»nt  except  at  tips.  Alxlomen  of  adult  female  very  broa<l, 
margins  (»f  last  three  segments  sei)arately  convex;  terminal  s^ment  longer  than  wide.  Costje  of  chel- 
ipe<l  very  prominent  and  strongly  granulate.  The  granules  of  inner  margin  of  merus  exteml  ui>on  upjKT 
surface  of  <listal  half.     Two  car|>al  spines,  one  at  outer  angle  and  a  shorter  one  close  to  profKnlal  spine. 

Ix^ngth  of  male,  49  mm.;  total  length,  50.8  mm.;  width,  121  mm.;  length  of  lateral  spine,  16  mm.; 
of  preceiling  t<M>th,  5  mm. 

Santa  Cruz  and  Ri<Mle  Janeiro,  Brazil;  F*<j<'on<li<lo  River  and  Greytown,  Nicaragua;  St.  Johns 
River,  Palatka,  Florida;  l^ke  l*a]ounle.  Morgan  City,  I»uisiana  (not  typical).  Porto  Rico:  Arrovo, 
1  young  male;  Mayaguez  Harbor,  7  fathoms,  station  6059,  1  a<hilt  female,  without  chelipe<l8. 
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Callinectes  omatus  Ordwav. 

("allinertts  ornntus  Onlway.  BoxUm  Jonrn.  Nat.  Hint.,  vii,  571.  \><Su\.     Kathbun,  Pntf,  V .  S.  Nat.  Miis,,  xviii,  3ri6,  pl8.  xv: 
XXIV,  f.  3:  XXV.  f.  2:  xxvi.  f.  J:  xxvii.  f.  2,  1H95. 

Carapace  rather  convex;  (lepres8ioiis  shallow;  length  of  intniiue<lial  area  iiiueh  less  than  half  its 
anterior  width.  Surface  tiiiely  and  rather  evenly  jrrannlate<l.  Frontal  (inter-antennal)  teeth  four, 
the  two  outer  ohtuse,  marjrins  Hiijrhtly  concave;  inner  teeth  small.  Subfrnntal  tooth  a  prominent 
spine.  SulM)rl>ital  tooth  a  broad  arcuate  IoIh'.  lateral  tcH'th  shallow  and  broad;  marginfl  convex  at 
base,  coiK'ave  in  terminal  half;  |M>sterior  margins  l<»n^er  than  anterior;  tij>s  acute  in  first  five  or  six 
teeth,  acuminate  in  remaimler.  I^iteral  spine  about  2.5  times  i>rec(Hlinjj  tooth,  <lirecteil  forward. 
Abdomen  of  male  with  pemiltiniate  segment  widest  at  ])roximal  end,  its  marjfins  slijrhtly  concave. 
Ap})endages  reai-h  middle  of  |>enultimate  segment;  jiroximally  they  curve  inwanl  and  touch  or  over- 
lap each  other;  distal  portions  straight  ami  diverj^ent,  wi«lenin^  a  little  l)ehind  slender  tip.  Abdomen 
of  female  very  broad  at  proximal  en<l,  tajKiring  ujon*  rapidly  to  tenninal  st^gment  than  in  any  other 
species. 

Dimensions  of  male:  lA*ngth  to  sinus,  49  nun.;  entire  length,  51  mm.;  width,  105  mm.;  length 
of  lateral  spine,  10.^)  mm.;  of  ])rece<ling  tooth,  4  mm. 

South  Carolina  t<»  Victoria,  Brazil;  Bennudas.  Porto  Rico:  Mayaguez;  Mayaguez  Harl)or,  7 
fathoms,  station  (»<)59;  li<Hpieron  Bay;  Puerto  Real;  ^iuanW'a;  Playa  de  Ponce;  Arroyo;  Knsenada 
Honda,  Culebra;  Hucares;  Fajardo. 

Callinectes  danas  Smith. 

Liipa  d.niiitftd  Dana,  <'nist.  V.  s.  Kxpl.  Kxpt'M..  i.  272.  l>v')2;  pi.  xvi.  f.  7.  l>vV>. 

(MlinrcUit  dtinif  Sinilli.  Trans  Conn.  A<'a<l.  Sci.,  ii.  7,  iNiH.     KalhWun,   I'hm-.  V .  .^.  Nat.  Mus..  xvni.  \{hl,  pi,  xvi:  xxiv,  f.  4; 
XXV.  f.  3:  XXVI.  f.  \V.  xxvii.  f.  ?,.  Ih«j,'>.  and  synonymy. 

IntranuHlial  region  narrow.  Front  with  two  distinct  me<Han  teeth,  small,  subacute;  lateral  teeth 
narrow,  acute.  Of  the  antero-lateral  teeth  of  carapace,  the  st^cond  to  sixth,  inclusive,  <lo  not  tren<l 
forward,  i>osterior  margin  «»f  each  tooth  not  much  longer  nor  more  convex  than  anterior;  all  teeth 
acute,  the  seventh  and  eighth  especially  so;  eighth  tooth  directt^l  forward.  Lateral  spine  more  than 
three  times  length  of  i)receding  tooth.  Suborbital  t<M)th  rather  long  and  narrow.  Penultimate  st»gment 
of  alalomen  of  male  very  broad  at  proxinial  en<l.  The  app<>ndage,*<  reach  to  middle  or  l)eyond  mid- 
dle of  penultimate  segnient  an<l  taj>er  regularly  to  tij>s;  they  sometimes  touch  each  other  proximally, 
but  more  often  are  st*j)arate<l.  AlMiomen  of  female  similar  to  that  of  (.'.  onuttuit,  but  wider  in  its  lifth 
an<l  sixth  segments.     ( -osta^  of  chelii>eds  very  closely  set  with  tine  granules  inter8pt*rse<l  with  larger  ones. 

IxMigth  to  si  mis,  55.5  mm.;  greatest  length,  57.5  mui.;  width,  131.5  nun.;  length  of  lateral  spine, 
1(>..*J  mm.;  of  precwling  tooth,  4.5  mm. 

From  Indian  River  Inlet,  F'lorida,  to  Brazil.     Porto  Rico:  San  Juan;  Rio  Bayamon,alM3ve  Palo 

s<'<*o;  Mayaguez;  Mayaguez  Harbor,  7  to  7\  fathoms,  stations  <>()5H  and  ()()5<»;  Hucan*s;  An»cil)o  (C  W. 

Richmond,  coll.). 

Callinectes  marginatus  (A.  Milne  P^lwanla). 

.\rjttiiniis  matf/hnUuif  A.  Milm-  Kdwanls,  Arrh.  Mns.  Hist.  Nat.  Paris,  x,  'Ms,  pi.  xxx.  f.  2,  IWil. 

rfil/iivrltH  larvatun  OnUvay.  Boston  Jour.  Nat.  Hist.,  vii.  571^.  IWW.     Kathbun.  Vuh-.  T.  S.  Nat.  Mus.,  xvin.  :i.'>S,  pi,  xvil; 

XXIV.  f.  r>:  XXV,  f.  1;  XXVI,  f.  1;  xxvii.  f.  1.  isyri. 
r<i////«c<7<>-  nuifftiniitiis  Kathbun.  Proc.  Kiol.  Soc.  Wa-shiiiKton,  xi,  ll'J,  \s\)l,  ami  synonymy. 

Areolatioiis  well  marke<l;  gramiles  coarse;  length  of  intrame<lial  area  a  little  less  than  half  it« 
anterior  width.  Front  f(mr-t<M>thc<l;  mtnlian  teeth  small,  more  prominent  than  in  f\  onuttns;  lateral 
teeth  obtuse,  broader  and  more  arcuate  than  in  (.'.  omniufi.  8ulK)rbital  t<K>th  prominent,  arcuate, 
curved  u[)ward.  Antero-lateral  margin  little  archwl;  teeth  well  si'parated  by  deep  roundtMl  sinuHi»s; 
the  st'cond  to  fifth,  inclusive,  have  convex  p<3sterior  margins;  first  thr(*e  or  four  teeth  obtuse,  the 
remainder  sharp,  l^iteral  spine  between  2  and  2.5  times  thti  length  of  preceding  tooth.  Terminal 
l»ortion  <^>f  alxlomen  oi  male  slender;  i)enultimate  segment  wider  at  proximal  than  at  distal  end,  mar- 
gins slightly  concave;  aj)j»endages  very  short,  overreaching  third  .«i*gment  but  little,  or  not  at  all. 
Ab<lomen  of  female  nnich  narrower  than  in  any  other  s[>e<'ies;  terminal  segment  much  longer  than 
wide,     (.'(►stic  of  inanus  prominent,  with  medium  granules. 

Dimensions  of  male:  Ix»ngth  to  sinus,  41^5  mm.;  entire  length,  44.5  nun.;  width,  9<>.5  mm.; 
length  of  lateral  spine,  9.5  nun.;  of  preceding  tooth,  4  mm. 
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Florida  Keys  ami  Batiaina  to  Baliia,  Brazil;  west  coa-t  nf  Africa,  from  Ch\h*  Venle  Islaii<ls  to  St. 
Paul  <U'  Loait<la.  Porto  Rico:  San  Antonio  Brid^*,  San  .Inan;  Mayagnez:  Puerto  Real;  reefs  at  Poiue; 
En.H.Mm(la  lIon<la,  Culebra;  Hucares;  Fajanlo. 

Callinectes  exasperatus  (iTersta^'ker). 

Luinn  t jttifittmta  < ;fr>Ue«:ker.  Arth.  f.  Naliir..  xxii.  pt.  1.  129.  18.V». 

OiHimrtr*  tumiiUu  Ordway.  Boston  Jour.  Nat.  Hist.,  vn.  571.  \>^^.     Rathbtiii.  Phh-,  T.  :?.  Nat.  Mux.,  xvin.  ;i59.  pi.  xvni: 

XXIV,  f,  0;  XXV.  f.  h:  xxvi.  f.  iS;  XXVII.  f.  5.  I89f>. 
VaUi'.urtrs < jni^)enitu»  Rathbun.  l*r<H'.  Biol.  Sim*.  Wa.<ihiiiKton.  xi.  150.  1W7. 

C'arapaee  very  eonvex;  «lepri»ssions  lUvp;  lenjjtli  of  intraine<Iial  area  no  more  than  lialf  it*?  anterior 
width.  Fnuital  teeth  four,  trianjrular.  tips  roimde<l.  the  two  me<lian  larjre  and  prcmiinent.  Imt  not  so 
far  advance<l  as  lateral.  Suhmedian  t<M»th  short,  exctHMlinjr  the  front  l)ut  Hltle.  Sul)orbital  lolie 
rounded.  .Vntero-lateral  margin  very  arcuate;  teeth  broad,  the  first  six  very  t'onvex  on  posterior 
man^ins  and  obtuse,  the  next  two  acute;  of  the  eight  teeth,  the  fifth  is  the  largest;  the  sixth  and 
seventh  next  in  size.  Lateral  spine  less  than  twice  the  length  of  prec-e^ling  tooth.  Penultimate 
s(»gment  of  male  alnlomen  similar  in  shape  to  that  of  (\ornnhtn,  luit  much  shorter;  api)endages  reaching 
to  about  middle  of  penultimate  segment,  tips  incurve^!.  In  the  a>)domen  of  the  female  the  ]K'nultimate 
segment  is  sh(»rter  than  fifth  and  its  margins  are  very  arouate.  Spine  at  distal  end  of  menis  and  carpal 
spine  are  almost  ol>solete,  btMug  replact»<l  by  blimt  prominences.  A  blunt  tcH)th  on  anterior  margin  of 
the  carpus  just  Ik'Iow  inner  angle.     Costa*  of  mamis  coarsely  and  si»aringly  tul)erculate. 

Dimensions  of  male:  length  to  sinus.  (>1. 5  nun.;  entire  length,  HiJ.B  mm.;  width,  118.5  mm.; 
length  of  lateral  spine,  7.9  mm.;  length  of  prece<ling  tooth,  5  mm. 

Flori<la  Keys  to  Riode  Janeiro,  Brazil.  Porto  Rico:  San  Ant4>nio  Bri<lge,  San  Juan:  C'atano,  San 
Juan  Harlx^r;  Rio  Bayamon,  alK>ve  Palo  Seco:  Mayaguez;  l^ierto  Real:  Hucares. 

Callinectes  bocourti  A.  Milne  fxlwanis. 

CnUiiuttf*  htnnirti  \.  Milne  Kdwanls  Cnisl.  R<^jr.  Mex..  ifJrt.  1^7y  ( var.  of  (nllinrrttii  ftiitntiilhnm.    Rathhuii.  I»r«H*.  V.  S.  N.  M. 
xviii.  360.  i>l.  XIX;  XXIV.  f.  7;  xxv.  f.  fi;  xxvi,  f.  «;  xxvii.  f.  6.  \H*^\     Phk-.  Biol,  .^m  .  Washington,  xi.  151.  lsy7. 

Very  convex;  areolations  prominent;  c<«irsely  granulate,  except  alon«^  lateral  margin,  where  the 
carapacv  is  snnHJth.  Intrame<lial  n*gion  very  long,  its  length  alxjut  e<]ual  to  its  |>osterior  width.  Front 
with  four  large  rounde<l  teeth,  the  me<lian  the  smaller  and  a  little  less  a<lvancMi  or  cpiite  at*  advanced 
a.s  lateral.  Sul>orbital  t(X)th  short,  triangular,  narrow,  obtuse,  .\ntero-lateral  teeth  very  broad,  acute, 
the  last  two  or  thn*e  spiniform.  lateral  spine  short,  usually  less  than  twice  the  length  «»f  precetling 
t<H>th.  Penultimate  segment  of  aUlomen  in  male  conslricte^l  in  its  {)n>ximal  |>ortion,  wi<lening  at  lM>th 
extremities;  terminal  segment  Icmg:  appemlages  reaching  t<»  end  of  aUlomen.  with  a<louble  curve;  tii>8 
crossing.  The  sternum  has  a  deep  longitudinal  groove  in  front  of  alxlomen.  Alxiomen  of  female  very 
long,  esi>e<'ially  the  iK'nultimate  st*gment;  terminal  segment  much  longer  than  wide.  ('ostic<»f  cheli|H*<ls 
with  depn»s<e<l  granules,  often  apin-aring  to  the  eye  almost  sm(X)th.  Carpal  and  distal  mcnil  sjiine 
usually  normal,  though  sometimes  in  old  sjK»cimens  nnluci**!  to  blunt  projections.  A  broad,  blunt  t<H)th 
on  anterior  margin  of  carpus  just  Ixjiow  inner  angle. 

Dimensions  (»f  male:  I^'iigth  to  sinus,  69.5  mm.:  entire  length,  72.5  mm.;  width,  140 nun.;  length 
of  latenil  sjiine,  10  mm.;  length  of  prece<ling  tooth,  7  mm. 

Barlwulos;  Honduras  to  Rio  <le  Janeiro;  west  coast  of  Africa  from  Si*iu»gal  t<»  Chinchoxo. 

Porto  Rico:  Catano,  San  Juan  Harlxjr;  Rio  Bayamt>n,  al>ove  Palo  Seco;  Aguadilla;  Mayaguez  on 
<"onil  reef;  llucares. 

LiifHi  tiiaraitihn^  roconled  by  (lundlach,  represents  one  or  more  sjuvies  of  (aUimcttx;  common 

name  "Jaiba"  ((lundlach). 

Genns  LUPELLA  Bathbnn. 

t.iilKX  (\v  Ilaan.  Fauna  Japon,.  11,  \S&\.     i  Not  Lnim  Ix'ach.  Ih14.  i 
I.iiIhUo  Hathbun.  Pn»c-.  Biol.  Sim-.  Wa>hinKton.  xi.  155.  Is97 

Closely  allie<l  to  Portnnux.  Inner  sulM)rbital  angle  remarkably  prominent  an<l  firmly  unite<I  with 
a  prolongation  fnun  bitsjil  joint  of  antenna.  Outer  maxilli|KMl.w  extend  farln-youd  fnuit;  menis  roun<le<i 
in  front,  its  outer  angle  obtusi*  and  strongly  pnxhuvtl;  last  two  .si*gments  of  palpus  flattened  and 
laminate.  AlMlomen  of  male  narrow,  third  segment  narrowing  rapidly  toward  distal  end.  Transverse 
sutures  of  j>osterior  half  of  sternum  interrupte<l  «'ither  .-ide  of  aUlomen.  under  which  they  do  not  pa.**.**. 
Median  suture  of  sternum  crc»sses  the  four  jx»sterior  segment.-. 

2d— F.  C.  B.  I'JUI— 1 
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Lupella  forceps  (Fa)>ririu.s). 

(\\nrn' /nrrrps  Fabricius,  Knt.  Sys.  aiict.  ft  t'lncinl..  ii.  4-19.  \1\).\. 
LujMi Jorn ps  U'ach.  YahA.  Mis<'..  i,  12:5,  pi.  Liv.  IM  1. 

CarapiUH?  Hat,  liexaj^onal,  (inely  jrniinilato.  Kpijra><tri<' uikJ  rpilirancliial  linrn  ratluTwell  marked. 
Posterior  margin  very  wide.  Antero-latoral  margin  ariiu'd  with  cijrljt  very  >'inan,  sharp  ttvth,  st*paratt»<l 
by  wido  sinusoH;  lateral  spine  loii^,  sUMider,  and  t»xtendinjr  directly  outwanl.  The  front  (between 
antenn.e)  is  fonr-toothed,  ini<ldle  pair  small  and  snbaent^*,  onter  [wiir  lon^rer  an<l  obtuse.  Inner  orbital 
teeth  br()a<l,  obtnse;  t?pistomal  tooth  short,  not  sur]>assinj;  thi'  front.  Cheli|K*<ls  sni(M>th  and  remark- 
ably lonjx  and  slender;  the  arm  e«jaals  witlth  of  eanipace  near  l^aseof  lateral  spines,  han<l  twieeiis  lonjr. 
Anterior  Uinler  of  arm  with  four  to  six  spines;  po.«terior  lK)rder  with  a  spine  at  extremity.  Wrist 
with  a  spine  at  inner  an^le,  another  on  outer  surface.  Hand  cylindrical,  sleiuier,  with  a  spine  alM>ve 
articulation  with  carpus  and  another  alH)Ye  articulation  with  dactylus.  Fin^t»rs  very  slender,  almost 
filiform,  with  numerous  small  teeth  on  their  occhnlent  iHljres.  Anjbulatory  lep<  very  compn^sstnl; 
merus  of  swimminjr  pair  short,  ahnost  orbicular,  arme<l  alK)ve  and  1h*1ow  with  a  terminal  spine; 
propodus  elongate;  <laetylus  oval.     In  youn^r  males  the  linjrers  are  shorter,  and  in  females  still  sliorter. 

Dimensions  of  male:  L<»ngth  of  nuMlian  sinus,  19  nun.;  extreme  wi<ltli,  48.4  mm.;  witlth  at  sinus, 
lH»tween  lateral  spine  and  next  tooth,  X\Jy  mm. 

West  Indies.  Ihiconnnon.  Porto  Kico:  San  Juan  HarlM)r,  between  Palo  Seco  and  (^atafio; 
Maya^uez,  in  s<Mne;  Mayajruez  Harbor,  7  to  7|  fathoms,  stations  (JOoS  and  ()tio9;  off  Puerto  Real,  Sj 
fatlioms,  station  6074;  Mayii^uez  and  San  Juan  ((Jun«llach). 

Genus  AREN£U8  Dana. 

Arrrviutt  Dana,  .\m.  Jour.  i<ci.  (*2).  xn,  130.  IHol. 

Clowly  allied  to  l*(trtiinu,x^  with  which  it  is  sometimes  nnite<l.  DifftTs  in  having  the  i»alate 
smooth  or  without  a  lonjritudinal  rid^'e.  Superior  fissures  «>f  orbit  open,  V-sha|KHl.  Alnlomen  in  male 
narrower  than  in  typical  Puriuinix,  yet  not  j_-shape<l  as  in  ('(t/liiuiics. 

ArensBus  cribrarius  (l^imarck). 

PortunuK  rTibrariu)^  I^itnarck,  Hi.'«t.  Nat.  .Vuiin.  niiis  Vcrl..  v.  2.')*».  \s\^. 

An  lunitt  cribrariiiti  Dana.  Crust.  I'.  S.  Kx\>\.  K|k'«1..  i.  *JW.  ls;»->:  jil.  xviii.  f.  -j.  ls.V>. 

Carapace  wi<le  and  almost  smooth  to  the  naked  eye,  }>ut  through  the  lens  it  apjH'ars  cl<x»*t»ly 
covered  with  fine  granulations.  Front  narrow,  much  less  a<lvanced  than  outer  orbital  angles  and 
arfued  with  six  teeth  (iH'twiHMi  tlu'  orbits),  the  two  median  more  iirominent  than  intermediate  oni»s, 
which  are  partly  coalesced  with  median;  outer  pair  obtu.^e,  wide,  and  sej)arate<l  from  precedinj;  by  a 
wide  cut.  Su|K>rior  bonier  of  orbit  divided  into  three  1o1h*s  by  two  wide  incisions;  inferior  orbital 
bonier  much  advance<l  at  inner  end.  Antcro-lateral  teeth  wide  an<l  covere<l  Ih'I«»w  with  hairs  which 
s<'n'en  the  interspaces;  the  first  narrowerthan  the  last;  lateral  horn  strong;,  j)ointe<l,  and  a  little  lonpT 
than  s})ace  occupie<l  by  two  last  teeth.  Inferior  t)rbital  bonier  interrupte<l  by  a  \vi<le  external  fissure. 
Ptery^ostomian  rejrions,  ej>istome,  and  antennal  ri'^ion  covered  with  hairs.  lOndostome  sm<K>th. 
Mcnis  of  outer  maxillipeds  narrowinj:  much  distally.  (^helii>e«ls  short.  Three  spines  arm  the  merus 
in  fi'ont;  one  spine,  almost  tul)erculiform,  is  at  a  little  distance  from  end  <ni  posterior  border.  Wri.st 
with  two  s|)ines,  one  insi<le,  the  other  out.  Han<l  ."^hort  an<l  swollen,  cros.M'd  by  j^ranulous  cariiweand 
surmounted  by  two  short  spines,  one  above  arti<*ulation  with  wrist,  the  other  alxive  movable  finj^^r. 
Ambulatory  feet  not  lonjr,  their  last  articles  very  wide.  Swimming  feet  very  stout,  the  merus  some- 
what rounding;  an«l  unarmed.  Sternum  sm<»oth,  alKlomeii  of  male  triangular,  mar^rins  a  little  sinuous, 
last  article  very  pointi'd. 

Carapace  an«l  chel;c  violet  or  yellowish  brown,  (ovenul  with  a  multitu«le  of  round  sjiots,  either 
white  or  li^ht  yellow  (A.  Milne  Kdwards).     These  spots  are  prest'Ut  in  alcoholic  specimens. 

Dimensions  of  male:  I^'U^th  to  median  simis,  44.5  nun.;  lenirth  to  ti|»  of  median  pair  of  teeth, 
4f>.2  mm.;  entire  width,  lO.'i.J)  mm.;  width  to  sinus  in  front  of  latenil  s|Mne,  S0.5  mm. 

From  New  Jersey  to  Hio  de  Janeiro;  (Julf  <»f  Mexico.  Porto  Hico:  San  Juan  Harbor  at  Palo 
Se<*oand  U't ween  Palo  Seco  and  Catano;  Mayajxuez;  HtMjueron  Bay;  Playade  Ponce;  Arroyo;  Vie<jues; 
Agua<lilla  and  San  Juan-(Gun(llach). 
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Oeniu  CHABTBDELLA  BathbuiL 

Cnynim  Stimpton.  Ann.  Lye.  Nat.  Hisi.  X.  Y.,  vii.  JiS.  isiio. 
rharybdtiia  Rathbun.  Ptih.-.  Biol.  S<xr.  Wasbininon.  xi.  Ifi6,  1»97. 

Caraimce  narrow.  Fnmt  wi(U»;  front  im)i)er  (exclii<liiig  the  inner  orbital  anf^le)  six-toothed. 
A nten> lateral  Ijonler  t-ut  into  nine  teeth  alternately  large  and  nniall.  Basal  article  of  antenna 
produceil  into  orbital  8inus  so  as  to  seiwirate  flagelluni  from  orbit. 

Krif  to  the  Porto  Rimn  sfnrrh'H  nf  the  oemix  t^trfffuhlln. 

\.  Hand  arnieil  with  four  f»i»ine« rubra 

A'.  Hand  anuiMl  with  two  !<pint.-> lumidula 

Chary bdella  rubra  ( I^iiiiarck) . 

Pinininu  rutnr  Liiniank.  Hist.  Nat.  .\nim.  sans  Vert.,  v.  JfiO.  1*18. 

Cmnittjf  r«/>»r  St imi»s»n,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii.  'iiT).  INX). 

Avhtloiot  nilKf  A.  Milm*  EdwanK  Art-h.  Mus.  Hi«t.  Nat.  Taris  x,  *!.>,  |»1.  xxiii,  f.  1,  1»61. 

rhnriih*t(Un  rubra  Rathhun.  Vrtx:  V.  S.  Nat.  Mus..  XX ll.  291.  190U. 

Carapaet»  hexajkronal,  r^inooth,  and  imlx?8<'ent.  Front  eut  into  eijrlit  teeth,  the  two  median  more 
a«lvanee<l  and  larjrer;  direeteil  forwanl;  those  of  seeond  pair  more  ix)inte<l,  direete<l  slightly  outwanl 
and  sejianiteil  from  tln»:«eof  thinl  jiair  hvatleeprnt;  third  ])airi<harp,  direete<l  forward,  and  not  deeply 
}*ei>aratiHl  from  tluKseof  fourth  i»air,  which  constitute  the  inner  orbital  angles  and  are  broad  and  blunt, 
iliusal  artit'le  <jf  external  antenna*  carries  a  spine  l^elow  insertion  of  movable  iK)rtion.  Of  the  antero- 
lateral teeth  or  spint*s  the  ninth  is  scanvly  longer  than  first,  thinl,  fifth,  and  seventh;  intermediate 
spines  strikingly  smaller.  Menis  of  chclipe<ls  arme<l  in  fn>nt  with  from  four  to  six  spines  of  unequal 
size  an<l  at  extremity  of  its  posterior  Ixmler  with  a  very  small  spine.  Wrist  with  granulous  crests,  a 
large  spine  inside  an<l  three  small  spines  on  outer  face.  Hand  <rrassed  by  granulous  carinjc  an<l  armed 
alK>ve  with  four  spines  alternately  place*!,  two  on  inner  border  and  two  on  outer  lx»rder  of  upper 
surfai-e. 

The  general  color  is  a  violet  re<l,  more  or  less.marble<l;  extremity  of  all  the  spines  black  (A. 
Milne  Mwanlg). 

Dimensicms  of  male:  Ix'ngth  to  sinus,  40  mm. ;  extrt»me  length,  42.5  mm. ;  extreme  width,  68.8  mm. 

Charleston  Harlnir,  S.  C.,  to  Brazil;  Acapulco;  San  Salvador,  Central  .Vmerica;  Panama;  West 
Africa  from  Cai>e  Venle  Islands  to  L(»anda.  Porto  Rico:  San  Antonio  Bridge,  San  Juan;  San  Juan 
Ilarljor,  in  fish  trap;  Mayaguez;  Arroyo. 

Charybdellatmnidula  (Stimpson). 

Acht louif  tumiflulmt  i^timimtm.  Bull.  Mus.  Omip.  Z*xA,.  u,  149.  1x71. 
yijUnnu^tniuktultn'  A.  Mihu-  E<hvard.s  (.'ni.«.t.  Rok-  Mex.,  218,  1^79. 
CnmiHg  biifpinoinif  Micrs.  *.%UlnuHr  Kept..  Zool.,  xvii.  iss.  pi.  xv,  f.  2.  1SS6. 

Carai>ai*e  narrower  than  in  < '.  mhni^  pul)escent,  granulated  towanl  mai^ins.  l-Ast  spine  of  antero- 
lateral bonier  half  again  as  long  as  seventh  spine.  The  small  alternate  spines  diminish  in  the  following 
order:  Second,  f<jurth,  sixth,  eighth.  Front  convex,  prominent,  j)n)jtH'ting  much  l»eyoud  level  of  outer 
angles  of  orbits;  teeth  nmnde<l,  the  two  middle  on<»s  l)eing  smaller  than  second  jair  and  most  promi- 
nent, sei>arate<i  fn)m  se(*on<l  jKiir  by  a  rather  broa<i,  shallow  siniL**;  a  narrow  sinus  between  second  and 
third  jwiirs.  Thinl  pair  very  slightly  sei>arated  (nmi  inner  angle  of  orbit.  The  separation  of  the 
antennal  flagellum  from  the  orbit  by  a  process  fn)m  the  Iwisal  joint  is  not  so  well  marke<l  as  in  (*.  ruhm. 
CheliiHMls  rather  short;  menis  armeil  with  thn»e  large  an<l  one  small  spine  on  the  front  e<lge;  spine  of 
outer  extreniity  of  iM>sterior  e<lge  of  merus  almost  ol)solete.  Inner  spine  of  carpus  long,  reaching  a 
thinl  the  length  of  [>alm.  Only  one  spine  on  sujterior  margin  of  hand;  another  at  articulation  of  carpus. 
On  the  merus  joint  of  i»osterior  i»air  of  ambulatory  legs  is  a  denticulatwl  extero-inferior  mai>^n,  but  no 
spine. 

Dimen.>«ions  of  male:  lx*ngth  to  sinus,  20  mm.;  extrtMue  length,  21  nun.;  extreme  width,  31.2 mm. 

l^hamas;  Florida  Reefs,  37  to  40  fathoms  (Stim|>son),  to  Bahia,  Brazil,  in  shallow  water  (Miers). 
Porto  Kico:  Mayaguez;  Mayaguez  Harlwr;  BiMpieron;  off  Vie<|ues,  14  fathoms,  station  6085.  Small 
specimens  only. 

StimiiS4m's  desi'ription  <1<k.»s  not  agree  in  all  resjHx'ts  with  the  aliove,  as  his  tyi)e  was  only  a 
quarter  of  an  inch  wide.  In  such  small  si)ecimens  the  lateral  spine  is  longer  and  the  notch  above  the 
antenna  is  obeolete. 
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Tribe  OXYRHYNCHA  or  MAIOIDEA. 

('araj>a<v  iiarrowtMl  aiit«*riorly  aii<l  nintratc,  with  thf  iM'iuitir  rt»jrioiiH  small,  the  liRiiicliia)  larji**- 
EpiHtonu*  ;,'»MU'rally  laiy*'.  l>U(val  fraiiu*  qiUKlratf,  with  anterior  niaririn  straijrlit.  Nine  \miv  t»f 
branclii;**,  with  the  efferent  eliainu'ls  o|KMiin>r  at  the  sides  of  the  endiw^tonie.  The  aff<»n»nt  ehannelp 
0|H'n  l)ehin<l  the  pteryjrostoniian  re^rions,  in  front  of  the  basi's  of  the  rheli|)e«ls.  First  antenna*  loiijji- 
tndinally  folded.  Third  niaxilliiK'<ls  with  the  fifth  joint  artienlati^i  at  the  af>ex  or  at  the  front  inner 
an^le  of  the  fourth,     (ienital  organs  of  male  ins<»rti*<l  at  ]yBm.^  of  last  |»air  of  trunk  kyt*. 

Family  MAIID/H  Leach,  iSi). 

H'tUiixl  joint  <»f  antenna*  well  develojK*<l.  ('heli|H^ds  usually  ru»l  a  vrreat  deal  lon^jer  or  more  mas- 
sive than  the  other  lejirs. 

Keff  to  fhe  Porfo  lUrnn  t/tntm  of  the  j'nmih/  Mniu1:t. 

A    BhshI  joint  of  untt'ima-  fXtn-iiu-ly  slfinirr  tlirouKhuiit  ami  usiihIIv  li>ii>r.     Kyc^  without  <»rhii.s  mui  not  ronrcahtl. 
H.  Ch ra I »Hrf  elonjratr.  narn)wcd  in  front.     Kxtrrnal  niaxilliiH^ls  sonu'what  |HMlifonn.  with  thi'  i>al|»  largf  and 
coarsr,  thf  iihtuj*  oftt-n  narrower  than  iM-hiuni.     li^isal  joint  <»l"  ant<'nn:<-  n«>ually  suhrylinilriral. 

('.  K«»stnnn  extremely  lonj^.     Dactyli  oi  uniUnhitory  h'}!^  lon^i'r  than  thr  pn»|MMli stt nnnfnrhu* 

<".  Kostnun  .-hort.     Ihu'tyli  of  amhuhitory  IrRM  shorter  than  th<'  profNMti l\td^*cMa 

W.  ('araj»a<M' ii>uany  subtrianjrular.     Kxt«'rnal  njaxillifH'dM  u  itli  the  nH•nl^  al  U'mM  as  hn»a«l  as  i.M-hinni  and 
tlu*  iMilp  small.     Ba^al  joint  of  antenna'  HalttMH'd  or  c-onravi-  v«Mitrallv. 

('.  No  |M»st<K.'ular  .spino  or  t<H>th Fphtn* 

C.  A  postJM'ular  s\\\\\r  or  t<M>th. 

I».  F.yr  viiilk.-  Umti  an<l  HJciuhT Ktirinfioj>s 

I)'.  Kvt'  stalks  n<U  lonu  and  slcmlrr. 

K.<'araj»»irr  ih*prr.vs»'il.  thr  hranchinl  regions  considrra My  Mattrnj^l  |M)^|(•rio^|y  Hiid  liii*  nill>  .^o  thai  th«'ir 
lateral  margins  are  vi»ihle  fnun  alM)ve  for  iiearU  Iheir  whole  length. 

F.  I'o«t(K'ular  spine  n^iiially  lur^e.     Hepatic  rejfion  rather  remote  from  the  ey«' ( ViZ/fWrff 

F'.  I'osliKMilar  -pine  small.     Ili'p.iti-'  n'^ion  ap|>roximatinu  th»*  ey«' Itnfinrhnuntim 

K'.  ('anipa<e  higher  an<l  more  eon  vex.  hr.inehial  r.>.'ions  not  remarkably  flalt»'tird.  their  lateral  margins 
fur  the  mo>t  |Mirt  invisihlr  in  a  dorsiil  view. 

K.  Rostrum  hiful  or  notelu'il *. Ktti»ttttnnlhn 

V".  Kofttrum  simple. 

(».  No  .••pirn*  on  U|»per  margin  of  orbit Imuiniiit^ 

<i',  A  spine  on  upper  maririn  of  orbit finuhnhltit 

A'.  Ba.sal  joint  of  antenna-  not  I'Xtreinely  slender.  ofi<n  vtry  broad.     K\vf  with  orbit»«.  oreapable  of  eoneealment. 
H.  Ba*^il  joint  <»f   antenna-    truueate-trian^'ular.     Kye*-  without    true   orbits,   eye-stalk"  ver>   -hort.  eoneealetl 
beneath  a  •«upra<M'ular  spine. 

<".  .\ntenna-  concealed  iH'ueath  the  rostrum FpinHu^ 

<  '.  AiUenn;e  uol  con<'<*aled. beneath  the  rt)slrum Xntnihuuiix 

h'    Hasjil  joiiii  broad.  u»<ually  t'ither  I'Xtensively  pr«Hluee<l  outwanl  or  w  ith  1  or  J  distal  spine>.     Kyes  w  ith  tirhits. 
«  .  Orbits  ruduneutary.  with  a  larue.  blunt,  cupped  iH)st<K"ular  pHM-ess  into  which  the  eye  is  retractile,  but 
is  not  completely  c«»ncealcd.     Kye-stalks  short. 

I>.  Carapai'c  oval-oblong *  'hci  nmn 

!»'. CarajMice  -^ubirian^'ular. 

K.  ('arai»ace  armed  with  spines  (»r  pnanineut  ttdM-rclew .>e,i/MMi'«i/Afa 

K'.  <'ani|Mi«'e  almo.st  sm«M>th Pelia 

(".  Orbit>  complete,  often  tubular,  completely  CMUcealin^' retracted  eye. 
I>.  Meral  joints  (»f  ambulatory  le^'s  with  cniitinuou^  laminate  expansion^. 

K.  <'ara|MU'e  very  hij^h  in  middb-;  heii:ht  ^reatir  than  half  the  w  i<lth Ilnmm 

K'.  Carapace  not  hi^h:  height  lev*  than  half  the  w  iilth Tfntf 

]>'.  Meral  joints  of  aiidadatory  le^s  w  i'.hont  continiKai'  laminate  i-xpansiouo. 
K.  FiiiKers  sjHMiu  sliiipi'd  al  tip**. 

v.  Carapace  sulmblon;;  or  sul>oval.  \ery  l»roa«l  in  front.     orbil>  directed  foruanl Pilho 

v.  CarajKici- stdilriauuuhir.  mirrow  in  front,     orbits  directly  obli<|uely  forwanl. 

<  J.  <  >rbits  entire Tthnphryn 

(i'.  orbits  dentate  or  spined Mithrax 

E'.   Fingers  actitc  at  tipf*. 

F.  Carapace  w  ith  a  serie-  of  lateral  sjiincN  or  tci'th Sff  ntM'iftnofm 

F'.  Cnrapace  without  a  serio  «»f  lateral  >pine>  or  teeth, 
(f.   Rostral  horn>  c«>ntiKnou>. 

II.   Horns  lonj;  and  sU-uder J^pUtjiiiMi 

W.  H<»rn»>  xhort.  br<Mid  and   tlai Litoni 

it'.   Rostral  horn>  not  coniiuutai-. 

11.   I'rcorbit.il  «ipine  cxtrcuuly  loim I'irrm't  ntidrm 

11.   I'reorbiial  spim*  not  extrcmcl>  lonu. 

.1 .  Orbiltt  lubidar,  projeetinn M>irnnnlnma 

J'.  Orbith  with  eloicd  lis«>urc!>,  but  nut  dibliuctly  tubular  and  projecving Micrvphryii 
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Oenns  8TEN0BTHCHU8  Lamarck. 

JyiUoitfpfiin  LiMch.  Zool.  Miw..  II.  l\  181.'».     (Sal  Ij-iMoimhIui  Lea<'h,  Eilin.  Knryc.  vii.  431.  1814.  ) 

Stmuit/jvhint  l^iinank.  Hi«<l.  Nat.  Aiiiiii.  saiis  Vrri. .  v.  236.  IHlSiiwrt).     (NiH  Struorhi/HchuM  Ijilroillo,  ISUTi.  nr>r  Stenon/nchun 
Milni*  Kdwrtnls.  IKM.  i 

Carapaiv  trism^iilar,  lonjrer  than  broad.  R<Kstniin  vory  sleixlcr,  Hattene*!,  longer  than  the 
rara|iafe,  it**  lat«Tal  inarjrins  Hpinnlifemns.  Orhits  not  tlefnu*<l;  p(»st(»r]»ital  npine  Hinall.  Kyes  Mh«»rt 
an<l  not  retractile.  Ba.Mal  joint  of  antenna  very  Hlen<U*r;  tl:^relhiin  for  the  nio^t  part  <*oneeale<l  lieneath 
the  rostnnn.  Kpistonie  very  larjrt*.  ls<'hinm  of  external  niaxilhiKMls  pro<hi<"e<!  at  it*<  antennintenial 
anjrle;  niern.--  somewhat  oU-onlate,  iH'arinjr  the  next  joint  at  its  external  anjrle.  ANIonien  in  male 
Hix-sejrmente<l.  in  female  five->«ejnnente<l.  ChelijH^ls  Icmg  aiul  slemler,  with  menis,  carpus,  ami  palm 
suWylimlrical:  tinjrery  nmoh  shorter  than  palm,  inner  man;ins  dentate.  .Vmhnlatory  lejjH  extremely 
lonp  and  slender,  t»siK*eially  the  daetyli.     All  the  lep*  spinuliferous. 

Stenorynchus  Sagittarius  (Fahrieius).     Amur  Cnih;  Anina  dtl  mar. 

f\incer  mifiittariut'  FulMcuis.  Eiit.  Sys,  pmcnd.  ot  aiwl..  ii.  442.  ITiKi  (parti. 
lAfdoptnlin  mujUtnrin  I^'ucli,  'lAnA.  Mi.»«*..  II.  lt».  |»1.  t»7.  1S1.\ 
Stotoriftu'hmf  lUtitHtrniit  Lamarck.  HLsl.  Nat.  .\iiiin.  sjhim  Vcri..  v.  '£M,  ISIS. 
Stenorynchii*  Mifjillan'mt  iiathhtiii.  Phm*.  Biol.  .^k*.  Wash.,  xi.  Ifts.  1^97. 

Carapace  nake<l.  Ix^ii^th  <»f  rostnnn  varyinjr  fn)m  slightly  lonjjer  than  carapace  to  twice  a.--  lonjr. 
Propodiii*  of  cheli|>e<l  iisnally  alxait  '2J\  times  the  length  of  dactylns,  hut  varies  fn»m  2.r>  to  4  times. 
Amlmlatory  le^  of  first  i»air  fnmi  H  X^t  S.«>  times  the  length  of  «-ara|^>iice. 

C'arapatv  stripeil  with  l>ands  of  white,  hrown,  and  hiack,  which  extend  Imckward  from  meiiian 
line  Ut  |x»sterior  mar>;in.     Finjjers  hlne,  their  teeth  oranjre.     Spines  of  rostrum  and  feet  oranjre  red. 

I)imen.<ions  of  male:  l^enj^th  of  carajwice  and  rostnnn,  4o.:{nnn.;  len^dh  of  rostrum,  2.'^."Jmm.; 
width  of  carapace,  19  mm. 

From  off  Cape  Hatteras,  North  Carolina,  to  Rio  de  Janeiro,  Brazil;  Bermudas;  Me<literranean; 
WeHt  Africra.  It  has  been  found  in  depths  varying:  from  2  lo  814  fathoms,  but  «K*curs  usually  in  less 
than  50  fathoms.  Porto  Rico:  San  Antonio  Bri<l«re,  San  Juan;  Mayaguez  Harlx»r,  75  to  76  fathoms^ 
station  tiOtx^;  off  Viwpies,  «  fathoms,  station  iH^Hy. 

Genus  PODOCHELA  Stimpton. 

PtHiitcheUi  .Stiiniwwui.  Ann.  Ly«v  Nat.  Hist.  .N.  Y..  vii.  IIM.  istUi. 

Carafiace  .**omewhat  <lepresse<l,  elongate;  jnistric  nyion  narrow,  swollen.  Rostrum  an'uate  or 
triangulate,  sometinu*s  prolon>re<l  in  a  .-pine,  or  very  short  and  biloUnl.  F.yt^s  with  short,  stout  i»e<iicels, 
which  terminate  aliovi*  in  a  prominent  tul)ercle;  <'ornea  obli(pie,  m(»re  proje*!tinvr  al»ove  than  l>elow. 
i*ostorl)ital  t<»oth  remote  from  eye  and  either  well  develo|»t*<l  or  re<luced  to  a  granule.  Iia.«-al  article 
of  Hiitenna'  very  narn>w,  longitudinally  sulcate  in  middle.  Sternum  of  male  either  nearly  sni(K>th  or 
deeply  <hannele<l  iK'twwn  the  segments;  of  female  concave,  d<»ep,  margins  elevate<l,  laminate,  forming 
a  capsule.  Alxlomen  of  male  with  last  two  sc*gnients,  of  female  with  last  thnv  segments,  c«»ales<*ed. 
CheliiHHls  of  iiHHlerate  length,  nierus  curvt^l,  trigonal;  palm  eitlu'r  slender  or  tlilate<l.  Ambulatory 
legs  slender,  subprehensile. 

Kfij  to  tin'  l*nrto  Uirau  Xfn'rlt's  of  tht'  ffrintx  PwltH-htUi. 

A.  K«>?'tniin  thick.  Hat  nn«ifriutUh mncnulera 

A'.  H(t>'ruiii  Ihiii.  IjoIIow  uiidtTiKnith riijtei 

Podochela  macrodera  Stim}>son. 

IHtdtH'fuUi  lunrrtMhm  Siimp*-»n.  .\nn.  Lye.  Nat.  Hist.  N.  V.,  vii.  1%,  ISCO:  A.  Milne  Kdwanls.  t'nist.  K.'-k.  M«*.\..  lyi.  pi.  .x.xxiv, 
f.  .i.  1.S79. 

Cardiac  n^irion  dcpressi^l,  U'aring  one  low  tul)en*le;  gantric  region  with  two  mtHlian  tul^ercles; 
hepatic  n^ion  swollen,  its  till K^rcle  very  small;  a  small  tnU'rcle  on  j>terygo.'jtomian  region.  Ro.'^tnim 
short,  thick,  subtrianirular.  obtu.'^i*,  flat  alK)ve,  margins  incliinMl.  Basal  antennal  joint  much  narrower 
anteriorly  than  posteriorly,  manzins  thick  and  convex,  united  for  anterior  third.  Sternum  of  male 
with  smooth  convex  segments  se]^»arateil  by  sliallow  grooves;  in  front  of  tlie  aUlomen  are  two  white- 
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tippeci  tubercles.  First  alitloniinal  S4»4rniont  hi  male,  and  (irst  and  secon<l  in  female,  with  a  white 
median  tnlH^rele.  (-heliiRHlH  of  male  stout,  pr<>p<Hli  much  dilatiMl,  tinkers  widely  j^ipinjj.  And>ulatory 
le^  of  first  pair  alxmt  2.5  tinu»8,  of  see(»ii<l  pair  alHUit  l.fi<>  times,  of  fourth  pair  alxnit  IJiS  times  the 
length  of  earapace.  l*n>iHMhis  of  last  three  pairs  s<*ythe-shaiH^l;  that  is,  the  distal  ix)rtion,  or  that 
a>jrainst  which  th(»  dactylus  fcjlds,  is  curved. 

Dimensions  of  male:  Ix'npth,  ir).2mni.;  width,  11  mm. 

Bahamas;  Florida  Keys;  West  Imlie^.  D«»pth,  2  to  14J  fathoms.  Porto  Hico:  Off  Vie<pies,  14 
fathoms,  stxition  6085;  off  Culebra,  14}  fathoms,  station  liOSli. 

Podochela  riisei  Stim]»son. 

PrHiochrln  riinri  Stimpsoii.  Ann.  Lyr.  NhI.  Hist.  N.  Y..  vii.  1%.  pi.  ii,  f.  fi.  ism. 

CarajMice  with  a  canliac  and  a  prastric  sj)ine;  a  gastric  tulK^rcle  in  front  of  spine;  al.'^o  a  flattene<l 
spine  on  the  heimtic  region  pointing  downward.  Rostnmi  hmxl-sha)H'd,  with  a  me<lian  (*arina.  Sujini- 
orbital  margin  thickeniHl.  Postorbital  tooth  small,  tnlnTculate;  In^hindand  Inflow  it  a  small  tul)en'le. 
Hasal  antennal  j<>int  deeply  <*oncave,  with  thin  laminate  margins,  forming  a  sulMU'ute  angle  anteriorly; 
broader  posteriorly,  jxistero-lateral  angle  <lilate<l.  I*terygostomian  ridge  laminate.  Sternum  of  male 
with  segments  flattene<l,  s<*paratc*<l  by  deep  groovo;  area  in  front  of  alMlomen  protuln'rant,  l>itul)ercu- 
late.  CheliiXHls  in  lH>th  st^xes  slender,  manus  not  dilate<l,  fingers  in  contact.  First  j)air  of  ambulatory 
legs  much  stouter  thau  the  others,  aWuit  8  tinu»s  the  length  of  carapa<'e;  si^cond,  thinl,  and  fourth 
pairs  decreasing  regularly  in  length,  the  second  iwiir  a  little  more  than  twice,  the  fourth  pair  nearly  l.(> 
times  the  length  of  carapace;  proixxli  thickened  distally,  dactyli  slightly  rnrviNl.  ('arapa<*e  and  legs 
omamente<l  with  tufts  of  (uirled  hair. 

Dimensions  of  male:  Ix^ngth,  14.0  mm.;  width,  11.2  mm. 

F>om  CajK'Hatterasto  Fl<»rida  Keys;  (lulf  of  Mexico;  Hahanuui;  West  Indies;  l^*nnudas.  Depth, 
3  to  49  fathoms.  South  of  rernambuco,  30  to  :i50  fathoms  (  Miers).  ( >ff  St.  Thonuis,  20  to  23  fathoms, 
station  fi07»;  off  Vie<|ues,  6  to  15  fathoms,  stations  VAYM  and  fUHMi  ( /•V.«</»  /hnrh). 

Genus  fPIlTUS  Rathbnn. 

Aptfcrnnnus  A.  Milne  Kdwnnis.  Crust.  Kog.  Mex..  IHI.  ISTh.     t  Nairn*  i>n»<M'»Mipi«>il.  i 
^flphiux  Kathhnn.  lYfK-.  Biol.  Soc-.  Wa.'Jh..  xi.  H«.  1W>7. 

('anii»a4'e  sjmrt,  wide  lH*hiiid,  very  narrow  in  interorbital  region.  Uostrum  short,  subtruncate, 
with  a  me<lian  emargination.  I'piK'r  orbital  lK>rdcr  very  high;  no  |M»storbital  angle.  Fiye  ixMluncles 
short,  with  a  fiat  upper  surface,  a  tubercle  on  anterior  margifi  aiid  an<»thcr  at  cmarginati<»n  <»f  cornea. 
Extremity  of  basjil  article  of  antenna  visible  at  sides  of  front;  it.«^  outer  distal  angle  sharp.  Merus  of 
inaxillipe<ls  somewhat  L-sha]HMl,  pnHlu<*e<l  at  anterior  outer  angle  and  }>osterior  inner  angit*.  The 
last  two  alnlominal  segments  in  male  and  the  hist  three  in  female  are  coah\**<*tMl.  Chelipe<ls  short 
an«i  fei'ble.  Ambulatory  legs  short;  mend,  4'arpal,  and  pro|MMlal  joints  thickened  in  middle;  dactyli 
slender,  folding  again.^t  j>ropodi. 

iEpinus  septemspinosus  (A.  Milne  K<hvards). 

Apitcrrmnuit  Ktptrmitjn'nottU)>  A.  Milne  Kflwanls,  rnist.  Kck-  Mcx..  I.h.'),  pi.  xxxv.  f.  .'».  1S79. 
JEpinuit  KciAnnitpiiioma  Hathbun.  Bull.  Ijih.  Nat.  Hist.  Slal«'  I'uiv.  Iowa,  iv.  L'.'VI.  1h«.»s. 

The  carapace  and  ftH't  bear  a  f<*w  hooked  hairs,  (iji.'^tric"  region  very  narrow  an<l  high;  it,  as 
also  tiu^  ciirdiac  Region,  is  surmounte«l  hy  a  very  stout  ere<*t  spine;  a  thinl  median  spine,  shorter  and 
direct(Hl  backwanl,  issituat^nl  on  first  article  of  alMlomen.  Each  ])nuichial  regi<»n  carries  an  ere<'t  s}»ine. 
Two  shorter  sj>ines  directe<l  forward  surmount  or])ital  ])order.  The  giu^tiic  region  In'sirs,  in  front  of 
median  spine,  three  (►r  four  snuill  tulnTcles,  one  or  two  median,  and  one  latenil;  outside  these  there 
is  a  triangular  laminate  tooth  or  spine.  Otherwise  the  surface  is  smooth.  The  he)iati<'  region  termi- 
nat«*s  Ik'Iow  in  a  laminate  t(K)th;  subbnuichial  margin  dentate.  Front  very  short  ami  formed  of  two 
rounded  1o1k*s  sepanite<l  by  a  narrow  cut.  Antennulary  fos^^etti'S  extend  nearly  to  extremity  of  front, 
separattMl  by  a  partition  develojKMl  inferiorly  in  a  triangular  tooth.  Hsu^al  article  of  anteima  vctv 
deep,  with  a  prominent  crest  below,  whieh  near  the  anterior  en<l  bifurcates,  the  longer,  outer  branch 
continuing  to  ei)istome  where  it  terminates  in  a  1oIh».  Exognath  <)f  outer  maxillipeds  toothe<l  on 
outer  margin.  Sternum  of  male  with  j>?ominent  transverse  <'n*sts.  Alxlomen  of  fenuile  |  tied,  and 
with  a  smooth  median  carina;  terminal  portion  tuln'rculate.     ('helijKMls  gninulate;  margins  of  merus 
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tuberculate;  {>alni;:  sl^mlor;  finjrcrs  ^pin^  sliijhtly  in  nialf.  Ainlmlatory  lejrs  tnlienMilate  l>eK»w; 
dartvli  liairv. 

l>enjrth  <>t  <-ara|»art'  of  iiial«',  10  mm.;  wi<lth.  H  mm. 

<iiilf  of  Mexico;  Florida  Strait.^;  B;Uiama  i*»iinks.  IVpth,  14}  to  .{7  fathom^^.  Off  St.  Thuinae, 
20  to  2'A  fathoiiis.  station  «07«;  off  Cnlehra,  14J  to  15{  fathom.s  stations  (iOSb.  tiOST,  tj09:{;  off  Vie<jues, 
15  to  21  fathoms,  stations  ♦>08*),  «Oin,  «0l)2. 

Oenns  EUCIHET0P8  Stimpton. 

/;Mriwf/i»jjiSliinp«on.  Ann.  \.\v.  Nat.  Hist.  X.  Y..  vn,  191.  iNii). 

Carapa***'  o])lonp.  Host  mm  small,  hifiil,  little  deflex<'<l.  p^'t^  very  lonp,  reaehinjr  mn<'h  ]M\von<l 
th«»  margins  of  the  i^rapiuv.  Orbits  small,  in<*losinjj  only  l>asi*  of  eye  |K*<lunelt»s;  external  an^le  JU'iite, 
Hpiniform;  snix'rior  margin  with  one  tissuns  without  teeth  and  sijiiu-s.  Antennular  f«»ss.*e  not  <leep, 
nHind,  manrinsol»tn.*it».  Bsisal  article  of  external  antenna*  small.  anne<l  at  ext«»rnal  anjrle  with  a  minute 
to<>th  or  spine;  movahle  |>iirt  depresstnl,  tirst  ami  S4*<'oiul  artieU^  very  hrojiil.  Kpistome  very  short  or 
wantinjr.  Bue«iil  cavity  ver\'  hroail  ant<'riorly.  M  ems  of  outer  max  ill  i]»e<ls  longer  than  hntad,  outer 
front  anjrle  prominent;  |ialpus  swollen  at  Uiw*;  exojrnath  reaching  lx»yon<l  emlognath  anteriorly. 

Eucinetops  blakiana  Kathbun. 

KnriiutoiuiNatinnn  Rathhnn.  }*TtH\  V.  S.  Nat.  Mil.-*.,  .xix.  l.\.  l««i. 

.Vnten^-latenil  marpins  slijrhtly  converjnnjr  anteriorly,  nearly  straij?ht.  Surface*  uneven;  nuHlian 
n^ions  elevat<sl,  he|>atic  rejrion  <lepresse<l,  s<.»i>arate<l  from  bmnrhial  by  a  «hH'p  hollow  and  a  marginal 
sinus.  Antero-latenil  margin  tul>erculate,  a  spine  at  |>ostero-latend  angle;  a  few  additional  tulH»rcU»9 
on  upj>er  surface  of  branchial  n*gion.  Front  <lepn'sj<o<l,  with  two  nuindt^l  loU's,  tipiK^tl  with  a  sniall, 
shar]»  spin*'  and  se|»aratiMl  by  a  V-shaptnl  sinus.  Outer  orbital  t<M>tli  longer  than  broad.  a<'Ufe, 
uptunuNl,  sei»arate<l  from  up|>er  margin  of  orbit  by  a  narrow,  roundeil  sinus.  pAi'-stalks  tilling  orbit, 
ta]M'ring  to  near  coniea;  tip  sliglitly  enlarged.  Antero-external  lol)e  of  tirst  movable  joint  of  antennae 
nuMlenitely  develoiK**!,  not  n*juhing  «*nd  of  r<>strum.  AlMlomeii  cijmiMiwil  of  s«'ven  free  segments  in 
lH»th  st»xt»s;  in  the  male  con.«*tricti*<l  at  fifth  s<'gment;  sixth  si'gment  with  j-onvex  lateral  outlines; 
H»venth  roundi*<l,  broa<ler  than  l*>ng.  ('heliiK*<ls  small,  smooth,  and  shining;  mems  subtrigonal; 
car]>us  with  a  tul>ercl«'  al)ove,  near  mems;  hands  <*ompre**H*<l,  margins  converging  towanl  fingers. 
Andmlatory  legs  sulx-ylindri^-al;  dactyli  very  sh*n<ler  and  much  <*urve<l.  Carai>ai*<»  an<l  andmlatory 
legs'  <*lotlK*<l  with  hair. 

IxMigth  of  female.  ♦>.4  nun.;  width,  4.f>  mm. 

.Arroyo;  one  innnature  female.  This  siK'i-imen  differs  from  the  tyix»s  in  having  a  small  spine  at 
<Miter  angle  of  Uisiil  joint  of  antenna*.  In  tlu'  tyiR*s  the  t<M>th  at  that  angle  is  more  strongly  develo|ied 
in  the  maU'  than  in  the  tw<»  adult  females.     Port  Royal,  Jamaica  (ty]H»  l«K*ality);  Bahama  Banks. 

Oenas  C0LL0DE8  Stimpson. 

nj///i*//-yStinips4>n.  Ann.  I.yc.  Nat.  Hi.«t.  N.  Y..  vii.  !«;.  l.s«*i. 

('arai>a<*<'  ovate- triangulate.  Rostrum  short,  entire  or  bitid.  Postorbital  pro<i»ss  large,  triangular, 
M.»|>iinite<l  fn>m  supniorbital  arch  by  a  <Uh'P.  oj>en,  marginal  fissure.  Eyes  of  nwMlcnite  length, 
IKirtially  rt»tractile.  Ikisal  joint  of  antenna  with  a  terminal  t«M»th  or  spine  and  two  margins  more  or 
k»S8  dentate,  the  inner  margin  in  a  plane  at  right  angles  to  th«'  out«*r;  flagellum  longer  than  rostniin. 
Mems  of  outer  maxilliiKtls  «>lM'onlate,  ckvply  cut  on  distal  margin,  strongly  p»-'»dnce<l  at  outer  and 
inner  angles.  Clu'liiMnls  of  nuMlerate  length;  mems  trigonal,  curvetl.  Ambulal«»ry  N'gs  of  m<Nlerate 
length,  the  first  p;iir  a  little  more  than  twitv  the  length  of  cjirapiM'e;  H<H*ond  pairalM»ut  the  siinie 
length  as  first,  sometimes  longer;  thini  ]»air  usually  shorter  than  either;  four*h  |mir  the  .»*hortest. 
I)a4*tyli  stylifonn.  capable  of  l>eing  folde<l  against  iKMiultimate  joints,  and  so  forming  a  sort  of  aiK'horby 
whi<*h  the  animal  can  attach  its<'lf  t<»  ton*ii:n  substances. 

AlMloiiien  of  male  with  six.  of  female  with  five  s«»gments.  Surface  u.*«uallv  hairv,  the  hairs  col- 
leeting  ami  retaining  i»articU»s<»f  mud;  up|K*r  surfa<-e  of  legs  funiislml  with  ciir\tMl  hairs,  lower  surface 
with  long,  straight  hairs  or  bristles. 
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Knj  In  fhr  Porto  llinni  simtu's  of  Iht'  (jnnis  (\hlliuh'x. 

A    <'arapnro  more  or  U-ssKnunilrttr iiirrmi^ 

A'.<'HTH]mrv  siniM»th Ifriti 

Collodes  inermis  A.  .Miii)(>  F^ilwards. 

i'lhiUnUn  inrnnix  A.  Mlliu*  K<l\viinls.  Crtjsl.  Ui'-k.  M«x..  IT'.i.  l.sTs    pi.  XXXII.  f.  1.  1h79. 

Carapaa'  flatteiUNl,  t-oarscly  jrnimilate  on  frontal  n'jrion,  tlu'  iM)slerior  |M>rtion  of  the  rarajMiiv 
includin*;  !Ih»  most  pro(nlM*nint  part  of  t-anlia**  nyion  an<l  tlu*  outiT  and  lowrr  ]M>rtions  of  the 
branchial  and  licpatit*  rejrions;  a  fow  j^ninnles  in  (vnter  of  ^.u^trif  rejrion;  otherwise*  Hni(M>tli;  no  npint^H 
nor  tuljercles  on  nuMlian  lim*.  Kostrnni  with  two  ])hint  tivth  wparattnl  ))y  a  narrow  siinis.  Inter- 
antennuhir  tooth  Hinall.  Postorhital  tooth  suhtrianjinhir,  ant4»rior  margin  conwx,  jMisti»rior  sonii*what 
(MUU'avc.  Stornuni  jjrannlate;  alHlonicn  nearly  nniooth,  first  segment  with  a  nuHlian  tuln'rch*.  Ra^nit 
joint  i»f  antenna  narrows  ant^'riorly,  its  onter  niar^rin  (liMiticulate;  th<»  vcrtiral  plati*  n^ar  its  inner 
uiarvjifi  is  thick  and  unarnuMl,  and  aiitcriorly  forms  a  ronn<lc<nolK».  (MicliiK^ls  snn>oth;  iwlm  thick; 
finjrcrs  pipinfj;,  irregularly  t(H>thcd.  Anduilatory  Icirs  very  slender, 
es|KHially  terminal  joints. 

Length  of  male,  8.7  mm.;  width.  7  mm. 

Brazil,  lat.  ir49^S.,  lonj;.  :t7°  27'  W.  (tyjK-  locality);  Martin- 
i(jue  ( Anrivillius).  r>epth,  8J  to  .SO  fathoms.  Porto  Kico:  Nhiya«:uez 
HarlMir,  12  to  18  fathoms,  station  JUHil;  off  IVuito  Real,  S^  fathoms, 
station  miA. 

Collodes  levis,  sp.  nov. 

Caraj>ace  narrow,  mtwlenitely  c«)nvex,  pnlH»sct»nt,  smooth,  with- 
out spines,  tuln'rcles,  or  ^ninules.  Rostrum  with  a  median  sulcus, 
margin  having  a  minute  emanrination  forming  two  small  IoIh'S.  Inter- 
antennular  t«M)th  little  developed.  Rostorhital  ttM»th  very  small  for 
the  jrenu5,  re^ichin^  only  aln^ut  one-third  the  length  of  the  eye-stalk. 
Tlu>  hasal  antennal  joint  has  the  vertit^l  plate  alon«r  inner  margin 
stroujily  p?*otul)erant  anteriorly  an<l  entire;  outer  margin  feehly  <ien- 
ticulate.  (Mieli|>(*<ls  ft»el)le,  smooth;  palm  suU-ylindrical ;  lin«rcrs  as  Um^i  as  |»alm,  entire,  slightly 
j/apinjr.     Sternum  and  alwlomen  smooth,  pulH's<-ent. 

himensions  of  male:   I^»n<rth,  5.4  mm.;  width,  4  mm.:  ovipTous  female,  length,  '>.">  nmi.;  wiclth, 
4.(>  mm. 

Off  Vie<|Ues,  15  fathoms,  station  (M)*n ;  three  females.  ty|H*s  i(  at.  No.  2:5772).     Off  C'ulehi-a,  14j  to 
15J  fathoms,  stations  «)(1S(>  and  <)()S7,  1  male,  I  female:  off  ViiH|ues.  H»  fathoms,  .-tation  tU)V»2,  1  female. 


Fni. «.». 


tifrarnimrc.   •  f). 


Genas  BATRACH0N0TU8  Stimpson. 

/;/j/r/ir/<f<</o/«>- Stinipson.  Bull,  Mu«i.  (Nunp.  Zoo!..  II.  1'2"J.  ls71;  A.  Milne  FUlwanU.  Crusi.  Uvi;.  Mcx..  iMl.  187s. 

('arapa<*e  triangular,  hroa«lly  expanded  lu'hind.  especially  in  male;  surface  i-ough  with  granula- 
tinii*!;  ^TJistiic.  ca?dia<*,  and  branchial  rej:i<»ns  strongly  |)rotulH*rant ;  cervical  <lepressions  deep  and 
broad,  giving  carapace  a  superi«>r  outline  nuich  liki'  that  of  a  frog's  back.  R<»strum  very  short,  H'arcely 
proje<*ting  In^yond  the  walls  of  antenmilary  fossic,  slightly  emarginati»d  at  the  mid<lle.  Ka.«al  joint  of 
antennje  with  dentatt'  margins  an<l  a  small  tooth  or  spine  at  anterior  extremity.  Postorbltal  spine 
small,  <'lose  to  eye.  Merus  of  <niter  maxillipeds  broad,  with  )>romiiuM)t  outer  and  inner  front  angles. 
Ijiist  two  segUM'nts  of  aUlomen  in  male  and  last  three  in  female  amhylo.«e<l.  Ambulatory  legs  of  first 
pair  very  long  in  male,  more  than  twice  as  long  as  those  of  second  ]»air;  posterior  piiirs  very  short. 
In  the  female  all  the  and>ulatory  legs  are  >hort.      Oactyli  nither  long. 

This  geims  is  very  clo.«ely  allie<l  to  t'olhnhs,  from  whi<'h  it  diff(»rs  chiefly  in  its  <"ani})ace,  brojid<*r 
jM>steriorly,  its  smaller  postorbital  t(»oth,  in  sha|)e  of  the  hej»atic  region,  w  hi<'h  is  angular  in  outline 
insteail  of  rounded,  the  anteri(»r  margin  InMUg  at  right  angles  to  me<lian  line,  in  the  merus  of  the  nuix- 
illi]>e<ls,  which  has  the  inner  lobe  m«)re  ]>roduced  and  tnmsverse  than  in  <  o/fotlnt,  iu\i\  in  the  great 
length  of  the  first  ambulatory  h^  <>f  tlu*  male. 
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Kni  to  tht'  Purlo  I\innt  sjtev'wa  of  thf  tjenuA  Ilntnirltniuttun. 

A.   Rfifiniis  siirinoiiiittHl  |»y  a  ^|»iIM• fnuni<U)t 

A',  kfgions  not  MirrnoiinltMl  1>\  a  •^pim* hniyilh  w.s/V 

Batrachonotus  frag'osus  Stiiii])s^iii. 

Jiiitnirhnufttiif  /lUUKn^nn  <lm\\^*n.  Bull.  Mu^.  <'«»mi|».  Z«m>I..  ii.  V22.  1^71. 

Male:  CarajMico  cuai'st'ly  tulHTculate,  i's|KM-ially  on  protnl)erant  |M>rtions.  (^arclia<\  jrastri**, an<l 
bram*hial  n'jrions  eacli  surin«uuit«Ml  l>y  a  stout  spinv.  First  ^^»JIIlH'nt  of  alMloiiHMi  with  a  S|»iiu».  Two 
larjrt*  tuU*n"K*s  on  iiitt'stinal  n*j:ioii  jib»t  alwivo  |H>sterior  inartriii,  aii<i  fnany  tiilH»n*U»s  on  the  margin 
oi  the  ]>n\n<'hiai  rejifion;  also  a  short  spin*'  on  snhlie)>ati('  ami  on  pterypistoinian  rejrion.  R(»struni 
fornK*<l  of  two  ronn«le<l  1o1k*s  separat***!  hy  a  shallow  iiotrh;  its  niar«i^in  antl  the  siipraorhital  niar^xin 
dentieulate.  AUloinen  and  sternum  jjranulate,  exeept  for  a  tran.sversi*  snuMith  area  l>etwe<»n  liases 
of  rlielipe<ls. 

C'heli|»eils  a  little  lon^*r  than  canipa<'<»,  sj»inulous;  ischium  with  a  distal  spine;  manus  sli^hUy 
eompress<*<l;  lingers  n«*arly  as  long  as  the  luilm,  piping  f^>r  nearly  their  whoh'  length,  a  largi*  t<M)th  in 
middh*  of  {N>llex. 

•  FemaU»s  smaller,  narrower  iM'hind  and  wider  in  front  than  males.  tnU'reulation  of  carapaee 
more  uniform,  e:inliaeareadevoi<l  of  aspine,  intestinal  region  without  large  tulH-nles.  First  and>ulat<»ry 
leg  very  little  b»nger  than  the  se<'on<l.  alnHit  1.5  times  length  of  the  carapace.  Alxlomen  tuln-rculate 
or  granulate. 

Dimensions  of  male:  length,  7.S  mm.;  width,  7  mm. 

Off  ('a|K-  Hatter-as  to  Florida  Straits  and  (iulf  <»f  Mexico  in  a  tlepth  of  iM  to  'M)  fathoms.  Off  St. 
Thomas,  2()  to  2S  fathoms,  statit)n  ti()7i>:  off  Vie<|ues,  14  to  Hi  fathoms,  stations  (H)S5,  Wh^l,  H092:  off 
Culehra,  14}  to  15  fathoms,  stations  msii  and  ti*H»:{;  off  Ilumacao,  9A  fathoms,  statit>n  «4KIS. 

Batrachonotus  brasiliensis  Hathhun. 

Hntrnrhoiitftiii'  hniMilh nsh  Kathhun.  Prm-.  l*.  S.  Nnt.  Mil**..  XVII.  M.  ISVU. 

Male:  Carapace  tuln'rculate  or  cojirsely  granulate  on  the  protulH*rant  |M»rtion.s  snuHith  l>etween; 
devoid  of  spifies:  two  larger  tul>ercles  just  alM)ve  the  jMisterior  margin  an<l  near  the  me«lian  line;  also 
one  on  the  subhepatic  and  on  tln»  pterygostomian  ri»gion.     Otherwise  ;is  in  Ii.  fnujtunt.^. 

The  female  differs  fnun  male,  a<  in  thesiKM-ies  B.  fra^/osii:',  in  lK*ing  relatively  wider  acrriss  he]>atic 
regions;  the  two  large  tidtercles  near  |>osterior  margin  are  wanting. 

Itimensions  of  male:  IxMigth,  4.5  nmi.;  width,  4  mm.  Female  with  eggs:  I^Miglh.  7  nun.;  width, 
G  mm. 

Off  Kiode.Taneiro,  dredgi^l  i  tviH' l<H'alitv );  San  Juan  Ilarlwir,  Porto  Kic'o,  4A  i<»5A  fathonis,  station 
t>054.  1  male.     This  is  the  only  >iH*cimen  known  ex<-ept  the  type. 

Oenns  EUPBOGNATHA  Stimpton. 

F.iii>io>riiiithn  Slini|iv«in.  Bull.  Mu<.  Coiiip.  Ziml..  ii.  122.  1x71. 

Carapace  |)yrifMrm.  Rostrum  short,  with  two  small  teeth  <>r  horns.  Interantennulary  spine 
usually  |»res4'nt,  jMunting  forwan!  and  downward  at  a  nuich  lower  level  than  rostnun.  Hasd  antennal 
joint  narrow ly  triangular,  with  an  outer  and  an  inner  gramilat*' or  d«Mitate  cre.<t;  arnuMl  at  anterior 
extremity  with  a  slender  spine  reachin_'  forward  as  far  or  nearly  as  fariu-ido  the  n>stral  horns;  movable 
|Kirt  of  antennje  exjHK^Ml  from  its  insertion.  .\  spine  or  tuln'rcle  on  orbital  lirch.  Kve  iMNluncle  short, 
w  ith  a  tulH'rcle  at  thi*  emargination  of  j-ornea.  IN ►st«K*ular  spine  reaching  lH*yt»nd  extremity  of  eye. 
Merusof  external  maxilli|Hds  somewhat  L-sha|>ed,  strongly  pr<Mhu-e<l  In-yond  in.^ertion  of  |iid{)us  in 
front  and  at  postero-inner  an«rle.     .Alxlomen  <»f  male  with  lii.<t  two  .segments  <'oales<e<l. 

Chelipetls  with  fKilms  dilated;  tinu'ers  in  the  male  sli»:htly  gaping.  Ambulatory  \i^^  of  first  jKiir 
much  the  longest,  the  <ithers  <!ecre:u^ing  rejr.ilarly  in  length.  Dai'tyli  long  and  slen<ler,  more  than  half 
the  length  of  pro|M>dal  joints.  The.-e  ciabs  are  almost  naketl,  the  ambulatory  legs  with  a  few  curle<l 
si*t;e  al>ove. 
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Ki'U  to  thr  Pftrto  Ilinni  si^rcieK  of  Ihr  gtnuH  Kiipr<nfnalha. 

A     IntrnmU-nnulnr  spino  criuuliiii;  <»r  siirp;»s^in>r  tlii'  front m»tiUifrra 

A'.  Intcmiitf'unular  •<|»im»  not  ('•jiiitlint;  thr  front grtu'il{j.t.< 

Euprogrnatha  rastellifera  Stiiiiitsoii. 

Fititroijiiathn  nuttrUifrm  Stinip«<on.  Bull.  Mn«».  Ctmip.  Z<m»1..  ii.  12:i.  1h71:  A.  Miliu*  hlihvanls.  <'nist.  Rrjr.  Mrx.,  is;?.  1S7«,  pi. 

XXXIII.  f.  '_>,  1S7«»:  Uathhun.  Hull.  I^ib.  Nat.  Hist.  Statr  I'niv.  Iowa.  iv.  '2:n.  ]x\^. 
EiiftrtHnuitfia  rnMhlli/tra  apiiioMit  Kathlmn.  Vrtw.  V.  S,  Nat,  Mns..  xvii.  .V».  18*.M. 

CarajuKv  j^raniilate,  a  tulHTclc  or  sjiiiic  on  tlu»  pistric,  canliac,  aiul  I'arli  hnincliial  nirion  and  on 
Fui)raor)>ita]  margin.  I^^st(^^]>ital  urojcM'tion  ilcnUform,  taiH'rin^  to  a  slfixlor  |M)int.  Frontal  ttt'th 
nhort,  triangular;  ba^ial  antt'nnal  j<»int  terminating  in  a  ^lender  npine  din'<'t4Ml  ohli<in(»lY  forwanl  and 
fHHuilly  a<lvan<'iHl  with  the  front.  lnt<*rant(*nnnlar  .•-pint'  incliiiiMl  downwanl,  o<juaIinir  or  snr|Mi.*<Minjr 
the  front.  A  few  Hinall  spines  on  side's  of  l»ran<*hial  and  on  hepiiti<*  and  pteryjfostomian  rejjions. 
Sjerntnn  rejrtdarly  jrnmnlattMl,  except  on  concave  |M)rt ion  In'twc'en  the  chi'lijHHls.  Chelipeds  nearly 
twice  as  U)n<r  a.*<  caraj>a<*e,  ^ranidatt^  or  sjjinotis;  nianns  swollen;  linjrers  more  than  half  the  lenjrth  of 
]>alm,  pipinjr,  thouj;h  narrowly,  for  two-thirds  tlu»ir  lenjrth.  Amhnlatory  lejjs  jrnmnlate,  with  tnfts  of 
curled  set^e  and  often  small  spines. 

l^*njrth  of  male,  14.4  mm.;  width,  12  mm.  • 

From  off  Marthas  Vine vard  to  the  (Inlf  <>f  Mexico  and  CarihlH'an  Sea,  in  15  to  .'?S7  fathoms. 
Mayajrnez  llarhor,  l*orto  Ki<'o,  220  to  225  fathoms,  station  f>070,  1  male,  of  the  form  des«Til>«Hl  by  me 
in  1894  as  K.  niMrUifrrn  spitutsa,  which  may,  howev<»r,  n»pn»sent  tlu»  tyj>ical  siHM'it^s. 

Euprognatha  gracilipes  \.  Milne  Ivlwanls. 

Etiprofftxtthn  f/rnnlipm  A.  Milne  KiUvanls.  Crust.  Kt*'K.  Mfx..  IM.  ISTs;  pi.  xxxv.  f.  :{.  1S7*». 

lininchial  region  less  swollen  and  hepatic  region  more  prominent  than  iti  K.  rn.^tHifrra. 
(^irapace  denst'ly  jrniTudons,  the  ^rramdes  of  varyinjr  siz<»  an<l  intermixe<l  with  tulHTcles,  of  which 
there  ari^  live  in  a  transverse  row  on  ^u*tric  nyion.  <T2U<tri<',  j'anliac,  an<l  hran<hial  n»^ions  tipjHnl 
with  a  cylindrical  s}»ine;  a  smalU'r  alnlominal  spine.  IIepati<'  region  with  a  stottt  spine.  Marjrins 
of  l>ran(*hial  reiri<»n  and  ptery^ostomian  ri<l^re  arme<l  with  smaller  spines  and  tnlK»rcles.  Front 
havin*;  a  deep  median  irroove  and  terminatin«r  in  two  small  trianjrnlate  teeth;  s|)ines  of  antennal  joint 
slen<ler,  e<|iialinix  or  not  (jiiite  n'achin^r  front;  interanteimal  spine  very  short.  Stipraorhital  arches 
very  thick  and  well  marked,  tipjM'd  with  a  spine  dirinted  diajr^nally  forward  and  outward.  I*ostorhital 
spines  aK*<o  much  more  ohliipie  than  in  E.  raMtcJIIfcrti.  A  wide  j»rominent  l«»l)e  diajronally  atrcK-is  sides 
of  e|)ist<)me.  Stermnn  covennl  with  lar^e  tid>ercles.  Stermnn  ext<*nde<l  (»ver  l>as<»s  of  lej/s,  forming 
cHMiate  lM)rdcr  around  j>oslerior  portion  «»f  carapat'e.  ('heli|HHlsahout  1.5  times  the  l(»njjrth  of  carapact*, 
slender,  jifranulale.  Mar<rinsof  merus  with  short  trian^rular  sjiines.  Finj;ers  very  sl(»nder  and  jnipinjr. 
Ambulatory  le^s  also  with  sharj>  ^ramiles,  and  tufts  of  curletl  hair  alK)ve. 

I.,<'n^th  of  male,  S  mm.;  width,  <).2  nmi. 

(itilf  of  Mexico.  Florida  Straits,  and  Caribbean  Sea;  depth  (19  to  201  fathoms.  Maya^uez 
IlarUir,  Porto  Rico,  75  to  120  fathoms,  stations  t>OO.S  and  ()0<i7. 

Genus  ANA8IMUS  A.  Milne  Edwards. 

AimyinniJi  A.  Milne  KdwanN.  (^nirt.  RtV-  M«'X..  ;i'»<).  ixso. 

Carapatc  ]»yriform,  very  convex,  arme<l  with  spines;  rostrmn  sim]>le,  pointed,  <lin'cted  upward. 
Facs  larjie.  Postorbital  s|»ine  prominent.  Sujiraorbital  spine  jirestMit.  Hit^id  article  of  outer  antenna 
lon^  and  narrow,  tt'rminatin^  in  a  spine.  Kxojrnath  of  outer  maxilli{H'ds  broail  |H>steri<>rly,  vt»ry 
narrow  anteriorly;  merus  of  endo^^nath  narrow  at  its  ba.<e,  deeply  cut  at  its  ant*'ro-internal 'Mijrle  for 
ins<*rtion  of  ]>al|>us,  and  stron«;ly  auriculate  behind  instTtiou.  Chelipeds  of  mo<lcnite  length,  the 
])alms  swollen  in  male;  tinkers  loii^',  sicn<ler,  and  curved  inward.  .Vmbulatory  lejrs  very  slender,  of 
nearly  e«|ual  length  in  ty|>ical  forms  and  more  than  twice  the  h*nirth  of  carapat'e;  dactyli  long  and  in 
typical  siMM'ies  iniarmtHl. 
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Anasimus  fug-ax  A.  Milne  lMhvar«l.«. 

Aiifiyinnisj'iufixx  A.  Milno  Eihvanls.  Crn^t.  K('\i.  MfX..  .'Vi().  pi.  xxxi  A.  f.  1.  l.v^t). 

Carapiuv  lonjrtT  than  )>roa<l  and  iH^arintr  on  intMlian  lint*  thrci'  t*r<»ot  F!})inos;  tho  first  on  pistric 
rejiion;  \\w  stM*on<l,  of  sanu*  size,  on  anterior  eanliac*  loin*;  tlie  third,  smaller.  snrin(»unts  |M>sterior 
<-anliae  loU*.  (This«uie  is  ol»soU'te  in  onr  specimen,  which  is  smaller  than  the  ty|M'. )  Thf  first  article 
of  the alxlomen  carries  a  fourth  sj)ine.  Protojrastric  IoIk's  and  branchial  regions  armed  with  a  spine. 
Surface  of  cani]>ii<'e  irrt*<rularly  jrranulate;  rostrum  aUjut  one-fourth  the  entire  lenjrth  of  caraiuico, 
Hpinulous  alH>ve.  TpjK'r  orbital  lM)nier  arme<l  with  a  spiiu*.  Biu«al  article  of  antenna  with  a  tenninal 
spine:  a  spine  on  line  of  anterior  mar^riu  r)f  eyes;  a  few  smaller  spines  an<l  si>iiuiies  on  marjjins;  fla^elluni 
lonjx.  Interantennular}-  sej>tum  prolon^e<l  downwanl  in  a  strong;  trianjnilar  tooth.  The  anterior  feet 
of  the  maleareclothe<l  with  stiff  and  <listant  hairs  and  l)ear  a  munb<T  of  spines,  chiefly  on  themarjrins; 
fintjers  of  chela*  in  contact  excerpt  at  very  biuse.  Ambulatory  lejrs  cylindrical,  smooth,  an<l  hairy,  the 
firpt  two  |>airs  of  same  length,  the  third  and  fourth  a  little  shorter.  Sternal  plastron  and  abdomen 
granulate.     Alnlomen  of  female  very  wide. 

Dimensions  of  male:  Ix'n;;th  of  carapace,  IH  mm.;  width,  9  mm.;  total  wi<lth  with  the  feet 
exten<le<l,  75  mm.    (A.  .Milne  K4lwards.)      Ix»nj?th  of  Porto  Uicjui  male,  7.*>  mm.;  width,  5.1  nun. 

Santa  Cruz,  115  fathoms:  Barljados,  56  and  82  fathoms.  Mayaguez  Harljor,  97  to  lL*0  fathoiiis, 
station  (30^)7,  1  male. 

Genus  IVACHOIDES  Milne  Edwards  ft  Lncas. 

fitnrhoidfjt  Milno  K<lw:»r<i«  <k  Lncus.  irorbiKiiys  Voy.  <liiiis  lAnuT.  MiTi«i..  vi.  jwrt  1.  4.  }M'.l. 

Carapace  lonirer  than  broad;  <*ardiac.  bran<*hial.  and  giL«tric  n»<:ions  swollen.    Nf)  proorbital  spine. 

Postorbital  tooth  pn*.<<'nt,  though  sometimes  very  small.     Rostnnn  short  and  simple,  with  triangular 

liase,  terminatifig  in  a  spine.     Hiu^l  antennal  joint  with  an  antero-external  tooth;  flagellum  expos«»d 

from  its  ins<»rtion.     Merus  of  outer  maxillijKMls  cut  at  the  antero-internal  aiigle  for  insertion  oi  palpus; 

antero-external  angle  roun<le<l.      .Vlxlomen  of  male  with  six  stymcnts,  of  female  with  five.     Cheli|MMlH 

enlarge<l:    palms  swollen.     Ambulatory  legs  slender,  of  medium   length,  the   first   pair  the  longest; 

su))prehensile,  the  projMMlal  joints  mon*  or  less  enlarged  <listally;  dactyli  curve<l,  folding  against  the 

pro|>fKii.  0 

Inachoides  intermedius  I^nthbun. 

IiiitrhtthlfMintfnimfiiis  RatlUmn.  Pnx-.  I".  .<.  .N'lU.  Miis..  xvn.  r»7.  ls<M. 

Carapace  suKwith  alH)ve,  or  nearly  so,  punctate;  regions  well  marke<l.  Rr»stnnn  sulcate,  tip|>eil 
with  a  short  spine.  iNtstorbital  t«K>th  nnnute.  \  tuU'rcle  on  margin  of  hepatii*  region,  on  pterygos- 
tomian.  an«l  on  subbnuichial.  Wmni]  antennal  joint  with  a  blunt  t«M>th  at  antero-external  angle. 
Sternum  of  male  with  a  large  tulnTcle  on  either  si<le  U'tween  l»as«»s  of  cheli|HNls.  AlMlomen  of  fefuale 
sm<M)th,  punctate,  with  a  nunlian  carina.  Cheli|KMls  of  the  male  twice  as  long  as  carapace,  of  female  a 
little  lofig<»r  than  cara|»a<-e;  a  fi*w  tuU'rcles  on  manns,  which  is  sulx^vlindrical;  fingers  in  male  two- 
thinls  as  long  iis  piilm,  in  female  e«pial  to  palm;  gaping;  each  with  a  large  basjil  t<M)th.  Ambulatory 
lejrs  hairy;  carpal  and  projMMlal  joints  considerably  e?darge<l  distally;  da<'tyli  falciform. 

Dimensions  of  male:  Ix'ngth,  7.^{nun.:  width,  5.1  nun. 

Off  iiio  de  Janeiro,  lirazil,  dre<lgtMl  (tyiK' hnality  ).     l*orto  Ri<*o:  Mayagnez;  B<Mpieron  Bay. 

Oenns  EPIALTUS  Milne  Edwards. 

Kimillu."  Miliu'  K'lwnnls.  Hist.  Nat.  rnist..  i.  MX.  WM. 

Canipace  broad,  pentiigonal  or  hexagonal,  almost  smooth,  with  two  or  more  lateral  projections, 
sometimes  very  lan;ely  develo}n»<l.  Rostrum  broad,  triangular  or  <)blong,  bilid  or  entire.  Kyes  .<mall. 
IVeorbital  tiM)th  either  pri*s**nt  or  abs<»nt:  jMistorbital  snuill,  miinite,  or  wanting.  .AUlomen  of  male 
with  six  or  s<'ven  S4»gments:  of  female  with  five  or  seven  s<*gments.  l>:t<al  joint  of  ant4>nna  triangular; 
movable  j»art  con<*eale<l  beneath  rostrum.  Merus  of  outer  maxilliixMls  broa<l.  sulM|uadrate,  notchiMl  at 
antero-internal  aiiirle  when*  the  ])alpus  is  articulate<l.  Clu'li|M«ls  strong;  fingers  with  tips  exi-avate 
or  s|MM»n-shaiKMl;  in  the  male  either  ga]>ing  or  in  <'ontact.  Ambulatory  legs  stout,  sulMvlindrit-al, 
tliminishing  successively  in  length  from  first  to  f<»urth:  pro|M>di  sometimes  with  an  inferior  to4>th  or 
bunch  of  set;e;  daclyli  with  two  rows  of  spinules  iH'neath. 
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Epialtus  bituberculatiis  Miln*»  Kdwanls. 

KphiitttitbiliihrrrnlntuH  Miliu-  Kdwanls.  Hist.  Nat.  ('nisi.,  r.  :U.'..  ]»1.  xv.  f.  11,  1h:;1:  A.  Milno  K«l\\jinls.  ('ni*Jt,  Hor.  Mox..  1:I9. 

|»I.  XXVir.  Iit;«..  1,  2,  ami  :\.  isTS,  uiul  synoiiyiny:  Kntliliuii.  VnH-.  [' .  S.  Nat.  MiW..  .wii.  Is'.M.  IIT. 
Epiiiltintsulriro<'triiti^\\mY*fi*>\\,  Ami.  Ly<-.  Nat.  Mi'^t.  N.  Y.,  vii.  I'.W.  1n4>;  A.  MIliU'  Kdwanls.  ("rii^t.  IU'-k.  Mcx..  1-11.  |»1.  .xxvii, 

f.  C.  1S7M. 
fA/*i*j//»/x/r/;<«//nWr/VStinip.»«»n,  Aim.  Lye  Nat.  Hist.  N.  Y.,  vii.  \W.  Inmi;  A.  MiliM*  K.ilwanU.  Crust.  Hvk.  M«*x..  HI.  |il.  xxvii, 

f.  .').  1.S7H. 

fEpinlttiH  miuhints  litxkiiiKton.  Phk*.  ("al.  Ara'l.  Sri.,  vir.  .Inly  17.  lN7ri.  ]».  77  (l.'»).  IS77. 
KiiitiUundilatatHS  \.  Miliw  Kduanls.  Crust,  lirj,'.  Mt'X..  HO.  jil.  xxvii.  f.  1.  Is7.s. 

('arapace  Hiil)p«Mitap>Mal.  \\\x\\  two  tiilKTrlcs  on  j:;»slii<-  n"^itui  ami  two  lateral -hn^th  or  lolies  very 
varia]>h»  in  shajK*  ami  n-lativr  siz**.  In  tin*  typital  lorm  tin*  Io1k»s  arr  H*]ianit(Hl  by  a  nhallow  siniiji, 
tin*  carajuu't'  is  distinctly  wi«lc.«jt  at  tlic  jMistcrior  IoIm*,  the  rostrum  i*^  triangular,  obtuse  and  ('ntin\  In 
thr  varieties  the  width  at  the  hepatit'  rejrion  may  e<|ual  that  at  the  hnuiehial  rt>ri«»n,  tlu*  anterior  lol>e 
is  much  more  j)rominent  and  may  Im*  either  1>r(«ul  and  ohtus*'  or  narrow  and  spiniform.  Sometimes 
one  IoIm*  or  In^th  hiu**  a  tuln'rcle  on  its  anterior  marj^in.  The  ro.«^trum  varies  in  length  and  shape,  aud 
may  Ik*  either  triangular  or  ohlon»r,  and  entire  or  emar^inate,  sometimt»s  eonstrict4Ml  near  the  lttii*e.  In 
the  typical  form  the  preorhital  teeth  are  ol>solete,  hut  are  pres«'nt,  th«»uj:li  small,  in  some  of  the  varieties. 
Postoihital  tooth  waittin^.     AUlomen  of  male  with  fourth  an<l  tifth  si'^ments  IusihI. 

C'helijKMls  variahle;  jiroiMMlus  in  typical  form  wide,  of  nnMlenUe  length,  widening  slightly  towanl 
the  distal  eml;  dactylus  with  a  tooth  near  its  hase:  in  the  varietal  forms  the  haml  may  U'  cristate  and 
widening;  rapidly  towanl  the  linjrer>.  The  propodi  of  ihe  andmlalory  lejrs  have  a  tuft  of  setje  on  the 
un<ler  >ide  proctHMlin^  from  a  sliy:ht  prominenee  neariT  distal  than  proxintal  end.  hut  arei  with«)ut  the 
strong  tooth  near  l>ase  represented  in  the  desrriplitni  and  linure  of  E.  ItnisllitnMis  ^iwu  hy  Dana. 

In  1S1>4  [lor.  rit.)  1  pive  in  detail  the  variations  in  the  specimens  in  the  National  Mu.o^eum,  and  I 
incline  to  think  that  the  s|K'cies  is  sul»jert  ti»  as  imich  variation  as  is  Mnavthlnx  tmnnHrr<tM  Uitreille,  six 
varieties  of  which  are  ^iveii  hy  Dana  lUhler  as  numy  sjKMMlir  names. 

Dimensionft:  I*uertt»  Real,  nuile,  length,  i^H  nun.;  wi<lth,  S  nun.;  ovi^enms  female,  leii^^th,  7.1 
nnn.;  wi<lth,  ()  nun. 

From  Indian  River,  Floritla,  to  Rio  tie  Janeiro;  from  Southern  California  to  Chile.  lN»rto  Riei»: 
Mayajruez,  1  female  (near  the  A>?/r//ro#r/.«<  form);  Puerto  Real,  I  male,  I  female,  I  juv.  (<//Ai/<i/*/a*  form) ; 
.\rroyo,  1  male,  (i  juv.  (hni.>iilif'iisi.^  f(»rm);  Knsenada  Honda,  Culehra,  1  male  (near  the  iun<jiro8triif 
form  I ;  Kajardo.  I  femah'  (/>'''M'/*V7».'</n  form) . 

Oenus  ACANTHONTX  Latreille. 

Actinthoutjx  IjitH'ilU'.  Kufyc,  Mrth.,  Ilist.  Ntil..  lusf<*tr.s.  x.  W^,  1S2-'). 

Carai»ace  elonpite,  almost  smooth,  lateral  marjrins  lootheil,  the  anterior  t<M»th  much  enlarjfinl. 
Rostrum  with  two  llatteutHl  diverjrent  horns.  Orhits  small,  entirely  lilUnl  !>y  the  larv:e  eye  |KHluncles. 
A  preorhital  tooth.  Antemwe  visible  at  the  sides  of  the  rostrmn.  Merus  of  otiter  maxilli|)eils  trans- 
verM',  dilated  at  the  antero-external  an^rle,  n«»tche<l  at  the  anten»-internal  an^le.  1a*>:s  short,  rather 
stout.  Chelipetls  in  male  eidarjretl.  Ambtdatory  lep*  <leereasinj;  in  length  suceessivtdy  from  lirst  ti> 
fourth  i»jiir,  eompn»ss<Ml;  propodi  dilated.  lhi»  po.»<terior  mar^rin  eom-ave  an<l  seto.'H*  near  eml,  at  broadest 
j»art  ftirmin^  a  blunt  tooth  ajrainst  which  the*  dactylus  fits  like  a  claw;  ilactyli  spinous  iwi  their  inner 
marjrin.     AlMlomen  of  male  with  six  or  .^even  segments. 

Acanthonyx  petiverii  Milne  K<1  wards. 

Acanllnmiix  infirtrii  Milno  Kdwanls,  Hist.  Nat.  Crust.,  r.  'M.\.  IsM:  l>ana.  ("ru-t.  I",  S.  Kx|»l.  Kxih-«1..  i.  iL'H.  pi.  v.  f.  (».  1852. 
Aroiilhniii/.r  f  niiirfiiinttiin  MiliK'  K«hvants  iV:  Lucas,  irorliijruy's  Voy.  I'Ainor.  MiTi<l..  vi.  itt.  1.  |».  •.».  IM;'.:  ix.pl.  V.l.lMMT. 
Amnihtnnjf  tlrhHiit  Dana.  .\iii.  .lour.  Sri.  rji.  xi.  'Ill,  l.s.'»l:  Cru.st.  1'.  S.  Kx|»l.  Kx|H'd..  i.  127.  Ih-VJ.  pi.  v.  f.  .'»,  1S;V>. 

Carapiu-e  oblon^',  autero-jaleral  anjxles  subrectan;:ular,  obtu.**e,  frontal  n'jiion  triangular.  Two 
small  teeth  on  margin  of  branchial  region.  Carapace  almost  smooth;  threeol>scurest»tifen»us  tul)en*les 
on  gastric  region,  one  on  the  cardiac,  and  one  on  the  intestinal  region;  these  lulK*rcles  are  obsolete  in 
the  female,  but  the  seta'  remain.  I^itend  teeth  and  rostrum  .^etiferous.  Rostrum  short,  detlexetl, 
bifid.  Preorhital  lobes  obtu.^e,  elevated.  No  postorbital  tooth.  Hasal  joint  of  antenna*  unarme<i,the 
second  and  third  joints  subcylin<lrlcal,  attaining  end  of  rostrmn;  flagellmn  vi»ry  slen<ler.  Chelii)edf» 
with  merus  subtrianguiate;  carpus  with  an  external  crest  and  two  or  threi^setiferous  tuln^n-les;  nianuti 
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enlaivf^l  ami  r(»iiii>rt»s*HHl:  liii^rtTs  imv\y  «h'iitat«',  ;rapiii;:  t«»  tlu»  fxtmiiity  in  maN-,  almost  ♦•fitin*ly 
oIoj^hI  ill  ftMiialc.  Amlmlatory  Itn.'s  with  tnfts  <>f  m'ta-  on  «»xtn.'initi«»}*  of  jnint.*;;  iiifri  ami  <ar|»i  with 
a  few  setift'rou.<  tulKTch's  on  antrrinr  or  np|KT  margin.  Alxloinen  with  fourtli  and  tifth  s*%rnients 
coalertHHl  in  lM)t!i  m'xc.«. 

IxMi^rth  of  niah*,  IH  nmi.;  witlth,  12.r>  mm.  « 

Bahamas;    W«*st    ln«lics:    Brazil:  ('a|K'    St.    Lucas    to   Chih*.     Arroyo,     Porto   Kiro;    A^ruadilla 
f  liiindlarh). 

Oenus  CHOBINUS  (Leach  MS.)  LatreUle. 

Clutrinu*  <  Ix-acli  Ms, »  I^itn'ilh-,  Kin-yc.  Moth.,  Ilivt.  Nat.  Iii«^c<-Ti's,  x,  l:ft)aii<1  r.w.  iviV 

Carapa<-<»  rililon^-oval.  Kow-trnm  with  two  slightly  tliverjreiit  horns.  l*n'orhital  si»in»'  stout. 
p«»storl)itaI  small,  <U*ntiform,  rmiotc  from  the  orhit.  Two  suiK»ri<»r  orhital  spint-«:.  Basal  antennal 
Hejiment  short  ami  narrow;  fla;:<'llum  short,  comvaliHl  U'la'ath  tht*  rostrum.  OiiUt  !iiaxilli|K^ls  with 
the  im'hium  aclvam-t'<l  at  the  antero-internal  antrle;  merus  rhomlM>iilal,  outi*r  an;;le  much  )>r<Nlu<v<l. 
anterrninternal  margin  ohli(iue.  cmlin^'  jMisteriorly  in  a  slij:ht  tfMJth.  AlNlomen  (of  male  at  least) 
with  Heven  sejrments.  (.'heli|K'«ls  elouirate.  Ambulatory  lejrs  of  lirst  j)air  lon;r,  r«'niainin«r  pairs 
verv  short. 

* 

ChorinuB  heroB   (Herl>st). 

(tincfr  hftn*  H»T!»vt.  Nsitur.  KdiMmmi  n.  Kn-ltM-.  ii.  Ho,  j.l.  xi.n.  f.  1.  ]'*.*'>. 

(7i'tniinit  hn'ui  ■  Ij'siih  yi<<  ,  |jitr-ill«',  Kiicyr.  Mt/th..  Hist.  Nat..  Iiwcti's,  \.  l:>y.  lx'J.'>:  Millie  K«l  wants  in  Cuvirr's  R.  Aiiim.. 
Di.M.'ii.lf'v  ,.«i..<rust..  >v».  pi.  xxrx.  i.  '2. 

('ara[>ace  j»uhe*i<ent,  convex,  )M>steri«»r  two-thinls  siiMH>tli,  anterior  thinl  tleflexe^l,  i-overe^l  with 
phort,  hlunt  tulnTcles  or  spines,  from  which  phmh^nI  a  tuft  of  coarse  hairs:  these  tulM'n*l<»sanM'ontinue<l 
|>art  way  on  the  rostrum.  Rostral  horns  .^^tout.  more  or  les*^  incurveil,  alMiut  on4*-thir<l  the  lenjrth  of 
remainder  of  carapace,  furni.'-he«l  with  lontr  hairs,  which  an*  very  ahun<lant  on  inner  margin.  Pre- 
orhital  8pin«»s  alnrnt  one-thinl  the  length  of  ro.^itral  Imrns,  curve<l  and  din»<*ttHl  forward.  Mai>rinal 
Hpinej*  two,  one  jrastrii!  and  one  hejiatic,  the  former  the  lon«rer,  tIattentNl,  Nith  <"ur\'e«l.  AImivc  tlie 
orhit  are  two  tuU^rcles  or  stout  spines,  the  anterior  the  larj^er  and  more  <>r  less  coni[M>un«l.  The 
hranehial  rejrion  has  a  few  tulnTcles  at  anterior  auirle  and  on  its  antero-Iateral  mar};in.  SuMn'|»ati<' 
ami  pteryjrostomian  nyions  tuU'n'ulate.  Ba,«al  antennal  joint  with  a  stout  spine  at  its  extremity  ancl 
a  tulH»rcle  on  latiTal  mar^rin.  and  in  the  .«ame  line  there  is  a  tulnTcle  nearanirleof  hiu-<*al  t-ivitv;  Hrst 
two  joints  of  lla^rellum  llattein'<l,  the  lirst  joint  widenin*:  at  its  di.^^tal  extremity.  ('helii»e<ls  naked  and 
Hinooth.  attaining;  a  leuirth  of  1.5  times  the  leii'jlh  of  tlu*  carapace  in  tin*  male:  ineni.«  <'ylindrical: 
nianus  compressed  and  slijjlitly  dilat(*d.  the  palmar  portion  alnmt  twiix*  tlie  length  of  tin;;ers.  Fin;rerf 
^pin;;  slijxlitly  for  their  distal  third,  .\mlmlatory  lejrs  .«tout,  pulK»scent  and  hairy,  the  tirst  j>aii- 
attaining  a  len^rth  jrreater  than  that  of  carafuice;  .«<'cond,  third,  and  fourth  pairs  much  shorter  an<l 
dc»<Tt»asin^  rejrularly  in  lenjrth. 

Ix*njrth  of  male,  acconlin^'  to  the  liirure  ^iven  by  Milne  K^lwards,  (y4  mm. :  width,  H«).'J  mm. ;  lenjrth 
of  horns,  14.2  mm. 

Florida  Keys;  West  Indies:  Kio  Vermelho,  Bahia,  Brazil;  IVrmudas.  Porto  Bin):  San  .Vntonio 
Bridjrt*,  San  Juan;  Cahallo  Blamo  Keel,  VitHpies:  off  Vieipies,  14  to  1»>  fathoms,  .<-tations  ♦iOSo  an<l  t^f.i'2\ 
off  Humacao,  lU  fathoms,  station  iH^M}.     S|n'cimens  mostly  very  younjr.     .V;;uadilla  ((lundlach). 

Genus  8CTRAMATHIA  A.  Milne  Edwards. 

Amnthia  Koix.  <'ru>t.  .^f•'•<lit..  pi.  in.  1  *'-!*».  with  a<-cninpaii>  iiiir  •li'M-ripiion.     i  Naiin-  fin'tHTUpit"*!.  ) 
SrtimiivUhin  \.  Miliic  Kdwaruv.  Coniptrs  K«'ii«1u^  ti«-  r.\«a«l.  mi.  Tari*.  \ci.  :i.>ii.  ISNI. 
Anamat/iin  Siiiiih.  I'dk-.  I'.  S.  Nat.  Mii<..  vii.  Ivsj.  i«n;  dvC),. 

('ani|»acesuhtriantrulate,  with  iM>sterior  man^in  roundtMl:  arnuMl  with  spines  or  spines  and  tulK*rcle«>;. 
Pre<irbital  spine  usually  pres4*nt:  poslor]»ital  lobe  pn*sent.  Basal  antennal  joint  slender  and  eitlMT 
unannnl  or  with  one  or  mon*  sj>ines.  Merus  of  outer  maxilli|MMls  truncated  distally,  an<l  slijrhtlv 
pro<luce<l  a»  theantero-external  auL'le.  ('heli|KMls  usually  slemler.  often  ;_'n'atly  elonjratinl  in  the  iiiioe. 
Ambulatiiry  k^  slemler  and  elon^:ite«l. 
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Scyramathia  hystrix  (S(iini)H<)iO. 

Awnthin  ht/strU  StiiniiMUi.  Bull.  Mus.  ('oini>.   7ahA..   ii.   IJJ.   1871.    A.    Milium  hMwanl^  Cru.^^t.   Hvk.   Mox..;13«.  1»78;   IW. 

I»I.  xxviri,  f.  1,  IST'J. 
Aiouiinihin  A//Wr/x  Smith,  Pn»f.  V.  S.  Nat.  Mu>...  vii.  is-si.  \\y.\  (Ihs.-,.. 

C/iinipaire  convex,  «'ovt'nMl  with  a  tulK'n-iiliforin  jiuIk'jh'l'Ikm'  and  arnicil  with  sixt<H'n  lonjr,  nlendor, 
anil  sharp  8piiu»s — two  rostral :  four  nuMlian,  of  whicli  two  arc  jrastric,  one  canliar,  antl  one  intestinal; 
one  ji:a.stri(' spine  on  eitlier  si(!eof  the  nuMlian  hne;  ont^  tiejiatic  on  the  niarj^'in;  and  thrtH' hranehial, 
of  wliieli  one  is  on  tlie  manikin.  Piforlntal  spine  slender  and  much  slmrter  li»an  other  <h)rsal 
spines;  p<»storhital  loK*  sli^ditly  (U»veloped.  I^iisal  anteinial  joint  with  asjiineat  antero-external  an^le, 
a  lonpT  sjiine  at  the  antero-external  an;/le  of  huccal  cavity.  CheliiK'ds  slendir  ami  weak,  shorter  ami 
very  little  stouter  than  ainhulatory  le«rs;  nierus  cylin<lrical,  with  a  lerminal  spine;  carpus  with  an 
outer  spine;  inanus  slijrhtly  conipre.s«iMl  and  wideninjr  «listally.  Fin«;ers  toothe*!  throughout  their 
lenjrth,  very  little  pipinir.  First  ainhulatory  leg  much  tiie  lon^rest;  all  very  slemler;  the  meral  joint? 
terminate  in  a  spine. 

Dimensions  of  male:  lAMijzth,  includinjr  rostrum,  ',\\/l  mm.;  excluding  rostrum,'  is  mm.;  hn>adth 
inclu<ling  latentl  spines,  24. 1  nun.;  excluding  spines,  12.1  mm.      (Stimpson.) 

Florida  Straits;  W(*st  Indies.  Depth,  82  to  WXl  fatlioms.  Mayaguez  liarlM>r,  Porto  Kico,  22t)  to 
225  fathouiH,  station  GOTO;   1  female. 

Oenus  FELIA  Bell. 

Pclin  Hell.  I'pm-.  Z«m)1.  Soc.  I>«»iulnii,  m,  170,  \SX>. 

Carapace  j)yriform,  swollen,  without  tuln'rcles  and  covertMl  with  a  thin  coating  of  soft  hair. 
Rostrum  well  develope<l,  compos^nl  of  two  rostral  Ijorns,  uniteil  at  base,  <livergent  at  their  extn'inity. 
Upper  or] )ital  border  smooth,  without  a  si>in<'.  Ha.^al  article  of  anttMiiue  long,  i^lcnder,  an<l  fonning 
only  an  incom})lete  floor  of  orbit;  it  is  advanced  In-yond  orbital  ])order  and  ap|K'ars  on  iMjrders  of 
rostrum;  llagellum  well  devi'lojKil.  The  eye  f«»lds  back  into  a  fos.-i'tli'  hollowetl  from  the  Uise  of  a 
tulHTcle  limiting  anterior  Iwiundary  of  hepatic  region.  Merus  of  outer  nuixiHi|HHls  notche<l  at  front 
imier  angle  for  insertion  of  palpus.  Chelipeds  rather  long,  but  feeble;  linui'ix  sharj)-i>ointe<l,  linely 
denticulate  and  in  contact  in  their  terminal  half;  movabU'  lingiT  with  a  large  t(K>th  near  its  base,  which 
fits  into  an  excavation  in  the  iH)llex;  the  ann  lui'^  a  su|M'rior  cn*st.  Fiist  pair  of  ambulatory  feet  much 
longer  than  the  others;  lasi  pair  very  small;  mend  joints  mu«*h  coui pressed,  and  having  a  prominent 
crest  above;  dat^tyli  unarmi'd.     AlMlomen  of  male  narrow,  with  seven  styments. 

Pelia  mutica  ((dbU»s). 

Pi^tt  utittirn  (JIIiIk's,  Proc.  AnuT.  Asxk-.  Adv.  Sci..  in,  171,  IfvV.'. 

yv//a  mutica  Stiiiii)soii.  Aim.  Lye.  Nut.  Hist.  N.  Y..  vii.  177.  Inm).  \.  Miliu-  Kclwanlv.  Cnisl.  \Wm.  .Mt-x..  T.\,  \A.  xvi.  f.  '2,  1h75, 

Regions  elevate<l,  «'S]H'cially  giu*tric  an«l  cardiac,  which  is  surmounted  ])y  a  roumletl  j)n»mineinv. 
lateral  lH)nler  entire.  Rostrum  almost  two-tifths  as  long  as  n»st  of  carapace:  a  furrow  on  its  basal 
portion;  horns  more  or  less  divergent.  Hasal  antemial  joint  with  or  without  a  small  spine  at  its  outer 
extremity.     ('heli])eds  in  male  alnnit  as  long  as  iMxly. 

Dimensions  of  male:   lx»ngth,  1».5  mm.;  width.  5.S  mm. 

Vinevard  Sound  to  tlu' west  coast  <»f  Florida;  Florida  Straits.  Torto  Rico:  Mavairuez;  R<Hiueron 
Bay;  off  Boca  Prieta,  sA  fathonis,  station  J>07.*S;  off  St.  Thonuts  20  to  2:i  fathoms,  station  noTO.  Port<» 
Rico  is  l)eyond  the  recorded  limit  of  this  siK'cies,  which  is,  however,  doubtfully  distjin-t  from  I*,  rotunda 
A.  Milne  FMwards,  of  the  South  American  coa.''t,  from  Brazil  to  Patagonia. 

Oenus  HEMUS  A.  Milne  Edwards. 

Jitmuti  A.  MiliK'  Kdwanls.  ('rii>t.  Rrj?.  Mex.,  hs,  1S7'). 

Caraj)ace  thick  and  swollen;  longer  than  wide.  Rostrum  small;  no  preorbital  spines;  or])it 
incomplete  Indow.  Second  and  thinl  articles  of  the  external  anlennje  nMiiarkably  wide  and  flat;  the 
multiarticulate  Hagellum  insi*rted  at  the  external  angle  of  the  third  artichi.  Merus  of  outer  maxilli|>ed.s 
long  ami  little  dilate<l  outwanls;  I'xognath  very  wide  in  its  ba.sU  an<l  middle  portion,  narrowing  towanl 
it<  extremity.  ('heli|K'tls  small;  lingers  slightly  gai)ing,  strongly  bent  inwanl  toward  their  extremity, 
but  scarcely  s|M>on-shaped.  Andndaloiy  legs  short,  but  very  strong;  merus  ornamentiMl  with  cristifonn 
prolongations;  dactyli  strong,  much  curved,  without  ilenticulat ions  below. 


Ct  '  -    - 
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Hemus  cristulipes  A.  MiliH'  F^  I  wan  Is. 

IlftHint  rrutulijMf  A.  Mlliu'  Fjlwitnl"..  TruM.  K  V.  Mrx..  V^.  pi.  XVI.  f.  1.  1x75. 

I5<Mly  ami  ft*t»t  almost  cMinpleU'ly  siiKMith.  Tho  ntstniin  is  wi<h*,  short,  hi<-ariiiate<I  aU»v<\  U»nt 
downwanl.  aiwl  hifurratt  <l  at  its  extri'iiiity.  rp|KT  orl>ital  iMinler  iiiiariiMNl,  Imt  having  a  narrow 
fi.**Miiv;  tin*  iM»stor))ital  ravity  into  which  the  eye  fan  U*  retrartt»<l  isinmniplete.  I>as;tl  article  of  outor 
anteinue  wide,  short,  ami  not  spinnlous;  a  not4'h  s<*i»arates  it  fn)ni  lt»wrr  Umh-r  of  estraiiaet*.  The 
eara|Kii(v  s|iarsely  jrranulous;  very  sw«»llen,  esjuHaally  in  eanliar  rejrion,  whieh  is  niarke<Ily  prominent. 
Postorhital  iMtrtion  wi<le:  ^astru*  ii-^rion  hijrh*.  hranrhial  re;:i«»iis  elliptieal.  U^arin;;  «»n  <-jieh  si<le  two 
sul»a4*ute  jirominem-es  direet*"*!  ontwanl;  the  tirst  stnni^riT  than  s4»<-oinl.  (Mieli|»e4U  of  male  very 
iimall  an;l  snuMtth.  First  tiairof  anihnlatorv  U*;:s  lon^'ran<l  stnmirer  than  the  others:  fifth  verv  >mall. 
Menis  of  all  the  U'jrs  very  wi<le.  havin«r  alM>ve  a  rrest  an«l  Ih»1ow  a  lamellar  proloii^^ation  with  a  <Tenn- 
lat«»  an»l  an*nate  lM>nler:  oth<'r  j«)ints  of  ftvt  small.  AlMlonien  of  Nith  sexes  with  seven  free  si'^rments, 
the  last  elonjrate  in  the  male. 

Dimeii.'^ions  of  female:  L«*n;:tli.  7  mm.:  wi«lth,  5.7  mm. 

(iulf  of  Mexit-o;  Central  Amerii-a.  Ik'pth,  Si  to  27  fathoms.  Porto  Kiii»:  Off  li<K-ji  Prieta,  Sj 
fathoms,  station  ti()75;  off  VitHjues.  15  fathom.s  statioi  i'A^M    off  Ciilehra.  15  fathoms.  i<tation  «J4lt».S. 

Oenuf  THOE  Bell 

Thif  lU'll.  rn.H-.  Z«n»l.  S.M-.  L<)ii«1()ii.  in.  17U.  ixWV. 

IHiihji>"*  L4i(kiii^^i»ti.  PriH-.  C"mI.  \vi\t\.  S<i..  vn.  Mar.  2».  l>7r,.  p.  41  <1 ».  isT,. 

Carapai'e  of  m«Mlenite  witlth,  thiek,  lohnlate:  fronti»-orl>ital  rejrion  wi«le;  n»stnnn  small:  no  pn*- 
orhital  spine:  orhital  Iwinler  nnanne<l.  I^^-al  article  of  antenna  larjre:  Hf<iiul  article  rather  flat  ami 
attaclieil  to  tirst  joint  near  rostnim.  hut  at  a  ^n^*at  <listamv  from  orhit.  Kx<»}rnath  of  outer  maxilliiKNls 
very  wi<le  in  middle.  Sternal  plastron  almost  cin*ular.  ('heliiK.»<N  lonj;  and  usually  stnui*::  haml  coni- 
pres.-<ed;  fin^ren*  s|MH»n-shai»e«l.  );apin^  in  the  arlult.  Ainhulat«iry  feet  witle,  de<'reasin;r  rapidly  in  length 
from  the  first  to  the  fourth:  meral  joints  with  longitudinal  cresl<:  last  two  joint**  short  and  m.Mlose. 

AV//  to  tlie  Porto  Ricnu  ^jHciex  of  tht  tjfwijt  TIuk  . 

A.  t'iiniii«<t'  Mini  Ui.'»al  Hiitoiiiml  joiiil  without  s|»iiif?» pudln 

.v.  Carapjifo  with  iM»*u«rrvlatcnil  *«|»inf-:  Iwisal  antt'iiiml  joint  with  two«liMal  •^piiic «ix/#<fvi 

Thoe  puella  Stim|>^oIl. 

Th*K  pmlla  StiniiiM>ii.  Ann.  Ly«-.  Nat.  HiM.  N.  Y.,  vii.  17h  1mK>:  A.  Milnr  Kilwant>.  4;ni>t.  Rvjr.  Mvx..  IJi'.  pi.  \\\.  f.  3.  \<r.\. 

Antennlateral  mar>;ins  straijrht  or  nearly  s<»:  lohulations  of  dorsal  surfa<-f  well  marke«l.  coverinl 
with  hunchei*  of  jrranuk»s  «'n»wde<l  t<»^*ther.  Hostral  horns  seiwrate<l  hy  a  deep,  nam.>w  fissure. 
Antenmi'  frin>a'«l  with  lon^  hair;  Iwsal  joint  as  wide  iis  lonir,  with  imtero-external  anjrie  a  hlunt  t<M>th. 
Arm  and  wrist  of  cheliixils  covere«l  with  tine  ;!ranulations,  the  arm  with  a  line  of  tuln'rcles  on  upi»er 
margin:  luunl  smooth  and  shining;  excvpt  near  articulation,  when*  it  is  granulate,  supi'rior  marjrin 
sharp  for  its  i»n»ximal  half:  tin^rers  finely  serrulate  within:  a  t«M»th  near  Isiseof  da<'tyl  in  male:  fi n;:4 •  rs  , 
rather  widely  ^pin>;  in  adult  male:  narn»wly  ga])in;:  in  adult  female.  The  iHisteri<>r  laminate  «'n.\-ts 
on  meral  joints  of  ambulatory  U»jrs  lon«^T  than  anteri«ii*  and  aUuit  twice  as  wiile:  their  uj»|>er  surfatfs 
concave,  marjiins  undtilate  and  tini'ly  cn»nulate;  i*:irpal  joints  have  a  IhUjIkmI  anterior  crest  and  a  tooth 
on  jiosterior  marjrin:  pn>|MMlal  joints  with  a  narn»w  crt»st  on  t»a»-li  side  and  a  hlunt  >pine  alM»ve. 

Color,  re<ldi.sh,  or  a  hrilliant  n*<l,  with  yellow  sjMits  •  \.  Milne  F<lwanlsi. 

IHmensions  <if  male:  L«Mijrth,  1(».4  mm.:  width.  1»  mm. 

Fl«)ri<la  Keys;  t\'est  Indies.     Reefs  at  Ponce.  Porto  Ui<-o. 

Thoe  aspera,  <\k  nov. 

Carajwtv  more  eltjuirate  than  in  T.  pmlln,  the  jrastro-<-ardia4'  suture  is  farther  l»ack.  o'r  halfway 
lH»tween  jx»st4*rior  manrin  of  carapa4*e  antl  |M»sterior  margin  of  orhit.  I>«»hules  sei»arateil  hy  shallower 
<lepressions  than  in  T.jinJ/ii;  jin_»t«»j:;L*Jtri4-aml  nu»sopL»^tri4- lohulcs  surmounte*!  hy  hijrh,  acut4»  tulH*n'le; 
canliac  lohule  with  a  similar  hut  lower  tuU^rch'.  Postero- lateral  antrle  with  a  short  spim*:  alnive  an«l 
anterior  to  tlu*  si»in«\  a  sharp  tuU-rf-le:  another  tin  each  sitle  of  tlu»  middle  near  |Mi>terior  marvrin;  and 
in  front  of  tlu'S4>  hist  still  anoth«'r«»n  hranchial  rtirion.  Rostral  horns  <-urvinir  sliirhtly  inwanl  and 
s<*parat4'«l  hy  a  lanr«' V-shaiHMl  sinu.»«.  Ilasal  antennal  joint  narn)wer  than  in  oth4*r  sj^M-iei?  of  >:enu.<, 
40f!siderahly  l«»njr»'r  than  hn»ail  and  arm*-*!  <listally  with  twospiiu^s.  i»uter  one  alM»ve  inner,  l»r»th 
vieible  in  a  don>al  view;  outer  margin  concave,  a  longitudinal  crest  at  outer  third;  both  crest  and 


G4  mTLL^7^[N  ok  thk  I'sirKD  states  fish  oohmissiun. 

iiiHniin  rtn.'ly  .■rcriiilalv.     I'lifliix-il  ..f  iiimK-  (i«t1i.i]is  i.-.i  fully  .lfvH..i«Hl)  niiliiT  fiililo.     Tin- ann, 

vfifl.  iiixl  iinixiitial  fniirtli  ni  yahii  nn-  tliit'ly  ifruniiliilt';  llif  ann  liiV  i<liiir]>  t;raiiiihiti-<1  iiiHrjiiiii^     Tho 

Umili-r  jBirt  i>f  i«lni  is  ^mimlli  ami  iJhiiiinf;;  tlirif  liim-s  a^  Iciin;  us  \\u\v:  llic  ('[[im>rN  jtD}n-  xlifflitly  fi>r 

Iwii-ltiinlr^  llicir  Icliiilli  nii<\  urc  liiu'ly  ilcntinilali'.     Cri'sls  of  iiicnil  joiiilf  i>f  uiiituiliLtory  1<^  cifalHrnt 

cjual  wiillli;  aiilcrU.r  crcsl  liaij  one  nr  Iwit  liflli,  lln>  [..islfricir  .uii'  I  mi' a 

ni-(aiij,tilar  ■iiKtiil   ]ircj|iiiigatioii.     Thi'  i-ar|ttvl   jointM   liavi'  a   Iiiaiiniilar        s^„^        ^ 

iriMiT  tiH-illiaiiil  II  iiarrciivimliTcrwt,     Siirfini' fjiMriniily  i-iiU-wfiit;  rtinu'  jJ^.tki  I  ^ 

l.iii«.T  fiai™  f.irii.  limw  r.n  rr.Klmiii  an.i  in  \\h-  •ii'im-ivii.w  iif  .-aniiHUT.  'N"'    '"1.  VF? 

|.i,i,en.ion«  ..f  mal.-:  l.-..«li..  10  .,ii-..;  «i.itl,.  S.2  nmi.  *    ,'    ;*'  M . 

A  iTDtlt'and  a  yoiiii);  fciiialc  iviti-  takmat  l-'iiM-iiaila  lloMila,  ('iilt'lira      /  •  0^\. 

({■al.  Nil.  ■*:!77;t|.      Thin  hjx vies  U  miillly.H.'tiiiKnislii-.!  hy  ilHHpiiii'!' iiii.i     ('  r.;-^.--.A: 

pliarp  luljunli-M  ami  cloiiiniti'  Imsal  anU'iiiiat  jriiiil.  ^  ■    ; . 


Oeoni  LIBSA  Uach. 

/./■-■i  Ij.iili,  //-il,  MlM.,  II,  iw,  mir.  Flo.  in.— rftiir  .i»(»ni.  luali-,     I'l] 

/,:V*n/.i  l;.inn.-.|ii.>,  Aiii.r,  Mi.tillily  ««i[„  iii.  v-T:.  .\ii>t..  miH.  tlimiwc.'.   •   ±y    (M  M-Tii»  of 

PMIK-.-ially  I'k'vatcil,'  si.i.-H  iif  pirtrir  ami  liniiul.iu]  n-tfi'-ns  sli..-i.,     !■«■.«■- 

iilar  i^|iim'  it  timtli  imwiil.  llorni'  of  ritstriLiii  tlHllcinNl.  ccmtitriiiiii.s  tnnimti'.  "iilcr  extreniJIii-x  nf 
aiiltTior  luarifiii  fonniiii;  a  Mtiall  iHlcnil  I'llx'.  Driilt  uitli  a  i>ii|H'riiir  hikI  an  inft'rinr  i-IimhI  Hi<Mire; 
I'vif  hIii-ii  n'tra<1i'ci  Httiiiir  i"l"i  i-iiii-fliaiHii  iMn)ni'|iiriiiiiin  |iiBi(iirl>ilal  UAu-.  llasiil  joint  of  antpnnip 
inudi  I'tilaripii,  flitirc,  ilislal  iiiiirjtin  of  oiiHt  jmrlioii  iinitiil  witii  fniiil  ninn-iii  of  caraiiaiv.  iM'hilllil 
of  ixiK'r  iiiaxitli]>u<{i>  iinvanlly  ulniiiirly  ailvaiiiiil:  incniH  milrtrianfiular,  dilalol  iiiilwanlly;  a  v<Ty 
r=lialliuv  Minis  at  art i< ■illation  of  jMilliii"-  t'lii'liiu'ii"  willi  [laliii  roniiin-™'!!.  wmii'linii*  <'ariiiHtiHl: 
liiiKcri'  lEHjiiii);  at  liai'c  in  tilt'  niuic.     Aniliiilalory  Ifiii'  of  in'xli'mtc  Icntclli.  lUi-rt-aHin);;  nitii<lly  in  mxp 

IiisBa  bicorinata  Anrivilliiir-. 
I,„i.ilii.-nri»ni't  XmiwUVrnx.  Ki.iikI.  sv,  V,[.  Atn.l.  Kiiii.l..  hi.l  ■.■:l.  Nii.  (,,ii.  Imi;  Kiiilil ,  Bun.  Ijil..  Nm.  lllsLKim,.  Iiiiv. 

Camiiari'  with  lw<i  nuniclfl  nii^lian  [ininiini'niT! 
lanzerHlliI  hitdiiT.  Knmi  tlif  jtaj-trii'  iiroinilH-niT  tv 
Intcnii  an;:l>'><  «{  i-arH]>a(v.  liotli  th<'  ninlian  |.roiiii 
Pru-lt-riiivonlliiu-an'iialf  ami  w-|arali'ii  from  hlnnl 
Siik^.ifl.mm'liiHlamipixIriun'iti.in^stc-]..  (hiliTina 
l..oll>  at  i1><  midiili'.     OiiUT  maniin^  of  h.']Kili<'  r<-»!ion! 

U-shu|H-il  fiK-iln-;  onl.T  I..l«.,-.  'siii.ill.-r,  Mnnl,  i-ii^ihll* 

r.»'rriLi>i  xli|.'lilly  •- avi'  in  a  loiikiitiulliml  .tirtTlion 

•lini'lcd  ..lilUjiu'ly  n[>Hiii'<l.     U-^x  furnisli.'il  willi  trial 

Itiiiiriisioni'  l>(^lvi)^'r^nls  fcnialt';  U'iij;lli,  '■'-■•  m" 

Ilahama  Ibinkx;  St.  Ilartliolonicw  I  Aiirivilliii^.i. 
..ft  Vici.uv.  llij  fatliiini^  xlaliiin  tHIll.'i. 

Oanu  T1I.20PHBT8  Btimpion. 


AllinI  to  MMr.u:  hut  <hsiin|.-iii.-<li<'<l  l>y  ihi- rlniru.'i.-r  of  [hi' orlijti',  whii-li  huv<- Ihi- xiiiH-Hor  ami 
^xlrrior  imirtiiiiH  .■iilirr,  im.l  iiol  arim'.l  «  il'h  1iiI«t.-1iv  .ir  .-|.iiu'-',     TIi.ti-  is  s. tiino^  an  imiicatitiii  .if 

l.iothal  nnti-ro-i-MiTior  aiit;U'  ami  anoiii.T  srill  .-imitl.'r  al  mi.MU'  of  onhT  imiruin.  Mcrtis  i.f  outer 
iiiiiMilll|<i'ilH  hniailiT  than  isi'liiuin,  thn-i'-fonrilis  iis  U.iv^',  iiml  i.oh-hnl  at  inti'nial  atit-li'  f'>r  ri'c'vi>l^>n 
iif  |ial|UiK.     Lc-gH  crii)t«t«. 
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Teleophrys  omatus,  sp.  nov. 

Carapat^e  longer  than  hniail;  two  nie<liau  tuljercli*}*,  one  pwtru*  an<l  «»ne  canlia<*;  a  ntoiit  HiilM»rect 
spine  on  ))ranchial  near  postero-lateral  angle;  threi»  very  nniall  spines 
on  lateral  margin  of  branchial  region;  a  tuWrele  on  margin  ai  he)»atie 

rt»gion;  two  stont  tulK^relesaljove  ix>sterior  margin;  lateral  margin  gran-  A^ 

ulate<l;  a  few  other  tnl)erclt»rt  and  tuft«  of  hair  scattertni  on  caraimee.  ^    " 

Rostral  toeth  small,  blunt;  preorhital  lobes  smooth,  roundeil,  pnuni-  /.,  ^  *' 

nent;  two  faint  sutures  evident  in  upjier  margin  of  orbit.     Basal  joint  jL1^>  ■-<* 

of  ant^na  with  an  anten>-extemal  tooth  and  a  tuljerele  on  outer  mar-  A^   *•;  **""/' 

gin.     Chelipe<l  of  female  very  feeble;  upper  margin  cut  into  laminate  rv-.'-.A. 


.•    • 


lobes;   wrist  also  ornamented  with   al>out  five   similar  lol)es;    hand 

smooth,  tapering  distally;  fingers  gaping  a  very  little  at  l>asi».     Ambu-  *^ 

latorv  legs  with  a  margin  l)efore  and  l.)ehind  of  irregular  laminate  lol)es,        ^^'     /""  '**''' '■^''   oim  tu, 
,  ,1,1  1  1-     ;  1  female,     {a)  C-HrapAeo.  x  4. 

on  meral,  car|>al,  and  pr4)fKxlal  segments;  dactyli  about  as  long  a**  pn>-        (5)  Ambulatory  leg,  x  x. 

IkkU,  strongly  curve<l,  acuminate,  denticulate. 

This  species  differs  from  T.  criHtulipcif  chiefly  in  its  longer  carajiaife  and  in  the  more  elaljorate 
crests  on  the  legs,  which  are  present  on  the  posterior  as  well  as  the  anterior  margin. 

Length  of  female,  liearing  eggs,  5.6  mm.;  width,  4.7  mm. 

One  female  from  Mayaguez  Harbor  in  4  to  6  fathoms,  station  6065  (Cat.  No.  23774). 

Oenm  MITHKAX  Latreille. 

MUhmx  Latreille.  Rt^gne  Anim.  de  Cuvier.  in,  23.  1817. 
Tmchonites  Latreille  in  iH'smarvst.  Diet.  S<*i.  Nat.,  xxviii.  -263,  182:^. 
JiiikraculM  White,  Li}«t  Crust.  Brit.  Mui«.,  7.  1M7. 

Cara|)ace  subtriangular,  either  broa<ler  than  long  or  slightly  longer  than  broad.     The  front  has 

two  small  n^stral  horns,  often  pointed,  beside  which  are  other  spines  or  prominences,  either  preorbital 

or  antennal.     Orbital  Ixirdere  more  or  lens  spinous  or  tul)erculous.     Basal  article  of  antenna  wide, 

armed  in  front  with  two  or  three  strong  spines;  second  article  inserte<l  outside  the  orbit,  at  l>ase  of 

rostrum.     Merus  of  outer  ma.xilli]XHls  wi<le  and  dilate<l  outwanlly;  exognath  wide.    Sternal  plastron 

almost  cin-ular.     Cheliixnls  long  and  strong,  esj^ecially  in  male;  fingers  deeply  hollowe<l  out  at  tip, 

gajting  c*onsiderably  when  shut.     Ambulatory  legs  robiL«t,  arme<l  with  s])ines  and  terniinate<l  by 

hooked  fingi»rs,  and  often  armed  with  spim»s  on  lower  surface.     .\b<lonien  of  male  formeil  of  »i»ven 

free  segments. 

Key  to  the  Porto  Ricnu  ^^itrciet^  of  the  gemot  Mithrojc. 

A.  Carapaee  without  oblique  parallel  branehial  sulci. 
B.  Maiui.<*  with  Hpint**  or  spinulex. 

C  Carapace  nearly  naked nitimtn^nimu* 

<".  CarajMice  covered  with  seta-. 

1).  Granules  of  imrapace  concealed  by  the  den?<e  seta?,  which  are  all  alike pil^utuM 

D'.  Granules  of  carapace  not  concealed  by  the  !«>ct».  which  are  of  two  kinds  and  varyiuK  in  leuf^th jtlnnufguM 

B'.  Manuj*  without  Mpines*. 
C.  RoKtral  honw  blunt  or  tuberculiform. 
D.  Anten»-lateral  pmminences  four. 
E.  Carapace  and  wrist  smooth  or  nearly  si». 

F.  Ba.val  antennal  joint  with  two  tii-th  or  spini*s AiVjMdMJi 

F'.  Ba.sal  antennal  joint  with  three  teeth  or  spines i.rri man tuf 

E'.  Carai>ace  and  wrist  distinctly  tulR-n-ulate. 

F.  Rostral  horns  about  a»  long  as  broad f//j#j*A^»i» 

F'.  Rostral  bonis  shorter,  broader  than  long /*/<  Hrmimtlttu 

I)'.  Anten>-lateral  prominences  three:  po«tero-lateral  one ruber 

C.  R«istral  horns  sharp. 
I).  Rostral  horns  short. 

E.  Four  lateral  spines /i'  tuphilli 

E'.  Two  lateral  spines ht^dlfri 

D'.  Rostral  horns  hmg  andslemler tirulifnuU 

A\  CaraiMice  with  «»blinut?  |>arallel  branchial  sulci. 
B.  AntenKlateral  margin  spined. 

C.  Carapace  longer  than  broad rintiitimti »/« 

C.  Carapace  broader  than  long J"rr*  /x 

B'.  Antero-lateral  margin  lobed. 

('.  C-arapace  .^lightly  broader  than  long.     Posten>-lalcral  angle  n>uude<l t^'ulittun 

C.  Carapace  much  broader  than  long.    Po^tel  o-lateral  angle  angular cori/p/ie 

•2d— F.  C.  B.  1900-^ 
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Mithrax  acuticomis  StiiiijiHoii. 

Mithrwr dCuticamU  St\mi)fion,  Bull.  Mu8.  Coinp.  Z<xj1.,  ir,  lUJ,  1S70;  A.  Miliu-  K<lw8n!.s.  Crxisi,  R<>g.  Mex.,  98,  IKTfk. 
Mithnvr  {\cmnum)  acviicitmi*  RRlhbun,  Phm-.  U.  S.  Nat.  Mu.s..  xv.  2W).  pi.  x.xxvii,  f.  1,  1W2. 
NetimiMd  rostraJa  A.  Milne  Etlwardn,  Cnist.  K<''jf.  Mex.,  si,  |»1.  xvii,  f.  1.  Ih75. 

Carai>acH»  longer  than  bn)a4l,  arnie<l  eniH^'ially  <ni  iM).Htorior  and  lateral  jmrtionH  with  shar})  npinei* 
and  spinules.  Antero-lateral  niatyin  with  four  Hlen<ler,  nharp  sjnneH,  the  lirat  thnt^  of  whi4*h  have  a 
smaller  anterior  spine;  a  short  iK)8tero-latenil  spine.  K^Kstral  horns  in  large  sj^etriinens  two-fifths  as 
long  as  remainder  of  i'araj>a<'e,  in  small  sjH'cimens  relatively  shorter;  slen<ler,  acuminate,  diverging. 
Preorhital  spine  acute,  ohli^piely  astvnding;  postorhital  spine  tHjually  long;  two  shorter  spin w  alnive 
and  two  l)elow  the  orbit.  Antennal  joint  with  a  long  antero-external  spine,  a  thinl  or  mon^  as  long  as 
the  rostrum;  an  outer  spine  nuich  shorter;  a  third  hut  extremely  short  spine  at  the  l>ase  of  the  se<'ond 
joint.  Ann  and  wrist  anneil  with  very  sharj>  sj)inc»s;  hand  snuK>th.  Meral  and  car|>ttl  joints  of 
andnilatory  legs  spinous,  the  sjiines  forming  two  marginal  rows  on  upi)er  surfatv. 

This  sjKK'ies  has  a  stn^ng  resemblance  to  young  M.  sphi<jxim}nuM. 

Dimensions  of  male:  Kntire  length  of  (rarai>m*e,  21.4  nun.;  entire*  width,  14.2  mm. 

Gulf  of  Mexico  and  Caribliean  S<'a,  12  to  121  fathoms;  liernni<ias.  Mayaguez  Harbor,  25  to  l^ 
fathoms,  station  6062,  1  young  female. 

Mithrax  spinosissimus  (I^marck). 

Maia  sjUnosiwinta  Luman'k,  HNt.  Nat.  Aniin.  sans  Vort..  v.  'J-11.  iMl.s. 
Miihrax  sjnntMfissimiut  Milne  E<l\vanls,  Mag.  Z<h»1..  ri.  pis.  2  an«l  3.  IWJ. 

Carapace  (tovennl  with  spines  more  or  lt»ss  elongate,  which  tend  to  disap]H'ar  in  very  large  indi- 
viduals; surface  l)etween  spines  sm(M>t)i.  Kostrum  forme<l  of  two  short  and  slightly  <livergent  horns. 
Preorhital  spines  sharp  and  directe<l  a  little  upwanl.  Two  spines  on  basal  article  of  external  antennie. 
Orbital  border  <nit  into  five  or  six  additional  spines.  .Vntero-lateral  margin  arnu^l  with  five  or  six 
large  spines,  of  which  the  first  two  are  bifurcate.  ("helijHMls  very  large.  .\rm  and  wrist  spiny.  The 
upjier  l)onler  of  the  hand  has  a  <louble  row  of  spines,  which  In^'ome  bhmt  or  tulHTculiform  with  age; 
the  inner  face  has  two  or  thre*'  tuln'n'les  near  the  wrist.  Ambulatory  legs  very  spinous.  Merusof 
external  maxilliptnls  deeply  cut  at  its  inner  angle. 

Color,  vinous  re<l,  with  yellowish  tints  (A.  Milne  F/<lwards). 

Dimensions  of  nmle:  Kntire  length,  1:^1.4  nun.;  entin*  wi<ith,  \'M>  nun.  This  is  the  largest  sfKMriee 
of  the  genus.     Yoimg  siHJciniens  are  more  elonpite  (longer  than  broad)  and  have  longi*r  horns. 

Bahama  Banks;  Florida  Keys;  ^Ve^*t  Iiulies.     Hayamon  ((Timdlach);  San  Juan  ((i.  M.  Gray). 

Mithrax  pilosus  I^ithbun. 

(yinccr  (ieulmtu«  IUtIwI.  Natiir.  Kraltbon  ii.  KrolfM.'.  i,  JIh,  pi.  xi\,  f.  liM.  171H).     (Not  C.  actUcntusO.  Fabricius,  1780.) 

Mithrax  aculciituA  Milne  Kilwanls.  Majf.  Z<h)1..  ii.  IKili. 

Miihrax pUosiiH  Rathbnn,  Phk*.  IT.  8.  Nat.  Mu.s.,  xv,  JiVi,  ]>l.  xxxix.  lsi»2. 

Carapace  wider  than  long  in  specimens  of  large  size,  but  in  small  sfHX'imens  the  length  and  width 
are  more  nearly  eiiual.  It  is  coven^l,  as  well  as  the  legs,  with  plumose  seta*,  which  are  crowded  and 
(conceal  the  surface;  when  removed,  they  disclost'  tlatteiUMl  granules.  Canipace  also  furnishe<l  with 
spinose  tul)ercles  as  follows:  Three,  small,  arninge<l  longitu<linally  each  si<le  of  metlian  line  just  l)ehind 
n)stnim;  four  transversi^ly  on  gastric  region  in  two  distant  pairs;  one  further  bat'k  on  nu^lian  line  of 
gastric;  three  forming  a  triangle  on  cardiac;  nine  or  ten  scattennl  on  each  branchial  n»gion;  four  in  an 
arcuate  row  alK)ve  posterior  margin.  Lateral  spines  five  (the  fifth  i>ostero-lateral),  .**tout,  triangular, 
tips  hooked  forward,  the  first  ones  often  double  or  tri]>le,  espiH-ially  in  siK'ciniens  of  largt*  size.  Rostral 
horns  strongly  incurved  at  tips.  Preocular  spine  prominent,  upturiuMl.  Three  other  orbital  te(;th — one 
alx)ve,  one  l)olow,  one  external.  Basid  antennal  joint  with  a  l<»ng  antero-external  spine,  hooke<i 
inward;  on  outer  margin  a  triangular  tooth;  another  at  insertion  of  second  joint.  Chelii)edfl large; 
arm  and  wrist  very  spiny;  hand  with  a  few  tul>ercleH  or  spines  on  sujK'rior  margin  ne^r  wrist.  Ambu- 
latory legs  stout;  meral  an<l  ciirpal  joints  spiny. 

Dimensions  of  male:  Kntire  length,  113.2  mm.;  entire  width.  124  mm. 

Bahamas;  Florida  Keys  to  Venezuela;  West  ln<lies.  Porto  Kico:  Reefs  at  Guanica;  reefs  at 
Ponce;  Culebra;  Aguadilla  (Guudlach). 
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Mithrax  plumosus,  sp.  no  v. 

MUkrax  acuicatws  Rathbun.  Proc.  U.  S.  Nat.  Mum.,  xv.  264,  IK92.     (Not  M.  aatlaiiuit  (Uertwt)  Milue  Edwards.) 
UiUirax  verrucoifus  variety,  Rathbun.  Ann.  Im<t.  Jamaica,  i,  9.  1897. 

Carai»ace  wide,  littk*  swollen,  an<l  cnvere*!  with  very  flat  and  <!n)wde<l  jjrranulee,  with  some  raised 
tuben*l«?  towani  lateral  and  fmntal  margins;  Hurface  covereil  (but  not  sufficiently  toolwcnrethe  granu- 
lation) with  plunH>se  bristles  and  tufts  of  lon>»er,  stiffen  bristles  arising  fn>ni  each  tul>en.*le.  Rostral 
horns  short,  truncate,  interspace  wider  than  horn.  Preorbital  t<K)th  blunt^  directed  a  little  outward. 
Basal  article  of  antenna  with  three  blunt  spines;  the  orbital  lx)rder  lias,  l^esides,  four  blunt  spines. 
Antero-lateral  margin  arme<l  with  four  slender  suliacute  spines,  of  which  the  first  three  are  double;  the 
anterior  of  each  double  si>ine  is  the  smaller;  a  short  postero-lateral  spine.  Inner  margin  of  anu  and 
wrist  anned  with  sharp  spines;  upjKjr  surface  spinous;  ann  with  five  or  six  sharp  spines  on  outer 
margin;  hand  with  a  few  spinules  on  upper  surface  near  wrist.  Palm  and  fingers  otherwise  smooth, 
naked,  and  shining.  The  rest  of  the  chelipeds  and  also  the  ambulatory  legs  hairy  like  carapace.  Meral 
an<l  carpal  joints  of  ambulatory  k»g8  spinous.  Young  specimens  have  the  rostral  horns  relatively  longer 
and  sharper;  the  han<l  is  rougher  than  in  the  arlult  and  hairy  at.  the  proximal  end. 

This  species  I  at  first  mistm>k  for  ^f.  aaiUatun  (Herbst),  and  later  thought  it  might  U*  a  variety 
of  M.  vemtcoifuSy  to  which  it  is  most  closely  relate<l.  ^f.  acuieatus  ( Herl)sl),  now  M.  2nlogWf,  is  furnished 
with  much  stronger  lateral  spines  and  the  set'e  covering  the  surface  are  denser  and  all  of  the  same 
cliaracter.  M.  verruciMfiuiy  on  the  other  hand,  has  the  carai>ace  l>are  or  nearly  so,  and  the  hand  and 
upper  surfai'e  of  the  wrist  are  unarme<l;  the  young  have  the  rrjstral  horns  relatively  shorter  than  the 
»lult,  while  the  reverse  is  tnie  in  M.  piumtmo(.  This  species  is  of  more  frequent  occurrence  than  either 
of  those  with  which  it  has  l»een  confounde<l. 

An  ovigerous  female  from  Puerto  Real  measures  iiO  mm.  long,  including  horns,  and  35.8  mm.  wide, 
including  spines.  This  siiecimen  may  l)e  taken  as  the  tyi>e  ((^at.  No.  23775).  Also  found  in  Porto  Rico 
at  B<Hiueron;  reefs  at  Ponce;  Anroyo;  Caliallo  Blanco  Reef,  Vietpies;  Knsenada  Honda,  Culebra; 
Fajardo.     Bahamas;  Florida  Keys;  West  ln<lies;  Fernando  Noronha. 

Mithrax  hispidus  (Herbst). 

Oattcer  hifpidiis  Herbst.  Natur.  KrabUMi  u.  Krvl***,  i.  '247,  pi.  xviri.  f.  100,  1790. 

Mitkrajc  hutpidu*  Milne  Krlwanls.  Mhk-  Z«»<)1..  ii,  1KJ2:  A.  Milne  Edwanls.  Crust.  R«''k.  Mex.,  93,  pi.  xxi.  f.  1.  1S75. 

Carai^aiv  swollen,  considerably  wi*ler  than  long,  sm<x>th,  except  for  some  low,  nmnded  promi- 
nences chiefly  t<iward  the  outer  margin  of  the  branchial  region.  (Jastric  tulKjrcles  very  faint.  Front 
wide;  bonis  short,  obtuse*,  interspace  U-shaixMl,  as  wide  as  either  horn.  Preorbital  angles  blunt, 
slightly  pn*<luced.  l^asal  joint  of  antenna  with  two  teeth,  inner  one  nearly  reaching  line  of  rostrum, 
the  other  smaller,"  on  orbital  lK)nler;  l>esides,  the  orbit  has  four  tul)enJes  on  margin,  two  superior, 
much  smaller  tlian  external  or  inferior  tuben^le.  Lateral  margin  anne<l  with  five  spiniform  teeth;  the 
first  obtuse,  often  bifid  at  extremity;  the  sec«>nd  longer,  sharj*  and  double,  curving  forwanl;  thinl 
and  fourth  more  slender  and  alMnit  the  same  length;  fifth  jKistero-lateral,  much  smaller,  and  situateil 
higher  up  on  carapace.  SubheiMitic  region  with  two  tuliercles;  a  numlx»r  of  tubercles,  some  of  them 
pointed,  are  on  the  subbranchial  and  pterygostomian  regions.  Arm  with  four  or  five  spines  on  upjKjr 
margin;  two  <»n  inner  margin;  and  a  few  tulx»rcleson  the  upper  surface.  Wrist  smooth;  inner  margin 
evenly  rounde<l.  Hand  sm(joth;  finger^i  narrowly  gaping;  a  brojwl,  low  tooth  near  the  liase  of  the 
dactylus.     In  young  s|H.H*imens  the  tuben*les  of  the  j-araittnv  an*  more  protul)erant. 

Dimensions  of  male:  Length,  84). 5  mm.;  width,  including  spines,  114  mm. 

Bahamas;  Florida  Keys;  West  Indit»s;  Venezuela;  Bahia  and  A brolhos  Islands,  Brazil;  Bennu- 
das.     Guanica,  Porto  Rico;  San  Juan  (Gundlach) . 

Mithrax  laBvimeuius  I)es1)onne  c^  Schramm. 

Miihrax  Ixvinuinu*  iK-sbonne  ik   Sehrunim.  CriLst.  Guadeloujn',  7.  pi,  i.  fip*.  1  aii<l  -i,  1W7:  .V.  -Milne  I-jiwanl^  Crust.  Reg. 
Mex..  91.  pi.  XXI,  f.  2,  1875. 

Resembles  3/.  hixpidnjf;  the  cara|>ai'e  smooth,  and  having  only  a  few  rounde<l  prominences,  but 
narrower;  the  fn>nt  also  is  narrower  an<l  much  more  pro<luce«l.  Preorl)ital  proje<'tions  rounder]. 
The  basal  article  of  antenna  bears  three  blunt  spines,  one  below  insertion  of  next  article,  one  stronger 
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at  iiiiten>-<?xtemal  an^^le,  the  thinl  iM|ually  larjri*  at  anttTo-iiitornal  anjrlo.  Orbital  Nmler  with  only 
thret*  tiilH*n*U»j».  I^t^ral  inaiyins  arnuMl  with  live  almost  rvlin<lri<*al  spiiu^H,  which  are  simple  aii<l 
directed  aliuost  forwanl;  the  first  and  fifth  are  srtialleHt;  the  lifth  ix  iwist-lateral.  Three  ntnm}^  pn»jei»- 
tious  on  bRinchial  n»jri«>ns.  Wrist  with  a  larjre  tulierfle  on  inner  margin;  otherwise  the  fe4»t  rvneinble 
thow^of  M.  hispiffuM.  Sternal  j)liLMtron  <UH*ply  h(>lIowe<i  anteriorly  for  neventh  alMloniiual  segment; 
nixth  alMlominal  (*ejrnient  very  wide  in'itn  anterior  part.  Merns  of  out4'r  niaxilli|HilH  longer  and  much 
leHH  deeply  rut  at  its  inner  anjrle  than  in  M.  hiftjntfn^. 

CarajMUv  a  violet  lm)wn;  claws  a;i<l  ftvt  siM>tte<l  with  a  wine-i*<)lore<l  violet  (A.  Milne  Edwanls). 

DimensionH  of  male:  Ixtnjjth,  Ho  mm.;  extreme  wi<Uh,  7S  mm.  (.V.  Milne  ^xlwardn). 

(TuadeloiiiHJ  (tyiH*  l<H'aIity).  This  si)ecies  was  not  fonntl  hy  the  fVW*  Ilairk  party,  nor  is  it 
re<'onle<l  by  Gundla<*h,  but  I  chanced  to  note  in  the  Mnsiunn  at  lierlin,  in  1H1M>,  a  Hniall  male,  lalieled 
"Porto  Rico.  Gundlach."  The  spots  on  the  cheliiHMls  were  a  striking  feature  of  the  preserved 
specimen. 

Mithrax  depressus  A.  Milne  PMwanls. 

MUhmx  dcpresittm  \.  Milne  Kdwanls.  CrM**t.  Hva.  Mcx..  W.  pi.  xx.  f.  1.  Ix7"> 

Closely  all ie< I  to  3r.  ///xym/»M.  Carapace  narrower  acn»ss  branchial  rejrioiiH;  antero-lateral  marjrinB 
more  arcuate  than  in  }f.  hii<pidtiH^  that  is,  after  en rvin;j:  well  outwanl  anteriorly,  they  tnni  inward  near 
lateral  angle  mort^  than  in  that  sjKvies.  Tnln'rcles  of  carajmce  pn>minent;  on  j^Mtric  nyion  there  are 
five  tul>ercles  in  a  transverst^  row,  an<l  in  fnmt  of  thes<»  two  pairs  of  tnlH»n*les,  the  anterior  jiair  at  liase 
of  the  rostral  horns;  on  mt^)ji:aHtric  region  are  two  tnlH»n*les  on  e:ich  side  in  a  transverse  line;  on 
branchial  region  the  four  principal  tul)ercU»s  form  a  rhomlM)id;  in  fnmt  of  anterior  of  tlu*st»  tulK^n^les 
are  two  or  three  smaller  onw;  near  |)osterior  margin  kA  bnmchial  nyion  are  alnuit  eight  une«]iuil 
tubercles  f<»nning  two  irregular  rows.  Sjnice  iK^twtH'u  the  rostral  horns  U-sha]KMl  and  narrower  than 
either  honi.  Anterior  of  latenil  bnmchial  sjjines  more  sw<>llen  than  in  M.  h'n^pidnmxwiX  blunter;  spine 
on  its  front  margin  is  nnluced,  tuln^rcles  al>ove  are  enlanrtHi;  tulHTcl(»s  in\»si»nt  <»n  second  and  thinl 
branchial  spines  also.  Arm  with  two  blunt  spines  on  anterior  margin,  the  distal  one  lai^ge,  proximal 
one  small.     Otherwise  as  in  M.  hi^pidim. 

Dimensions  of  male:  Ix-ngth,  48.o  nun.;  width,  5t  mm. 

Hahamas;  Florida  Keys,  to  19  fathoms;  Wt^t  Indies;  off  ('a|K»St.  I^MIne,  Brazil,  2()  fathoms;  off 
the  Abrolhos,  Hnizil,  'M)  fathoms  {Ifnjwin');  IU»rmu<las.  Porto  Ki<'t»:  llncjiri's,  2  mak««;  young  HjKH-'i- 
uiens  were  taken  at  the  following  stations:  Off  Puerto  Real,  SJ  fathoms,  station  t)()74;  off  St.  ThomaH, 
20  to  2.S  fathoms,  stations  (K)79.  (WKSO;  off  Vie«]ues,  <>  to  14  fathoms,  stations  (M)S5,  (MKMi;  off  Culebra,  15 
to  16  fathoms,  stations  (>01H),  OOiKi;  off  llumacao,  VIA  to  12^  fathoms,  stations  {){)MH,  6099. 

Mithrax  pleuracanthus  Stimi»son. 

MUhrujT  iilrnmcnnthn*  Stim|i.MH»,  Brll.  M.  (*.  Z..  ii.  IIU.  isTl;  A.  MiliU'  IMwjinls.  Cni'^l.  K.-j?.  Mox.,  '.«5,  pi.  xx,  f.  H,  1H75. 
.Vithnij-  hiitjmfiiM  lUithhuii.  I'hk-.  \\  S.  Nftt.  .Mns.,  xv,  'J»i.'».  ISlJ-i  (part). 

In  1S92  (loc.  cit. )  I  U'lieved  }f.  pIrnniranthiiM  to  U*  synonynuuis  with  }f.  hispidnn;  simre  then  I 
have  reconsidercnl  the  question  and  have  examined  more  material,  including  ty|K»  spiH'imens  of  AT. 
dvpre^UHy  and  have  conm  to  the  conclusion  that  tlu'se  thr<*e  s|K»cies  can  1h'  maintainiMl.  The  differeticuB 
are  very  sul)tle,  and  not  evident  without  careful  study.  The  form  of  the  carapace  in  M.  j»i4*umfrmihfu 
resembles  that  of  M.  hisjndfi^;  the  thinl  <»r  posterior  branchial  spine  is  longtT,  and  tlun  set^nid  8])ine 
shorter,  than  the  first;  there  are  several  tulK.*n'les  alxMit  the  Iku^c  »>f  each  lateral  spine.  The  tuln^rfleH 
of  the  carajttU'e  are  well  markiMl  as  in  M.  drprrssHs.  The  two  tnlKTclesof  each  jMiir  on  the  mcw>gaHtri<: 
region  are  confluent.  The  rostral  horns  of  }f.  plt'inuimiithn.^  are  shorter  and  wider  than  in  M.  hifpidtut 
or  3/.  (frprrsAHH,  and  the  intersjiace  is  narrower  an<l  indir.rs  toward  the  triangular.  The  arm  has  on  ite 
anterior  mai-gin  either  a  single  spine,  or  a  spine  with  a  tubfrch*  on  its  jiroximal  sIojh'.  1  may  add 
that  in  yt)ung  sjH'cimens  these  differences  are  less  evi<lent,  making  it  almost  im|Hissible  to  sejiarate 
the  sjXH'ies  with  certainty. 

Dimensions  of  male:  Ix*ngth,  '.V.\J\  nnn.;  width,  40.7  mm. 

Florida  Keys;  WvM  Indies;  (iulf  of  Mexico.  Depth,  .*>  to  12."i  fathoms.  Porto  Kico:  Off  Vi(Hjuc»8, 
14  fathoms,  station  tK)85,  1  male,  8  young;  off  llumacao,  12.]  fathoms,  station  ♦iOiJS,  1  young;  San 
Juan  (G.  M.  Gray). 
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Mi thrax  ruber  (Stini{>s4»n). 

MiVirfirtUuf  rulifr  i>lim]tsim.  Bull.  Mus.  Omip.  Zool.,  ii,  lis.  1S71. 

Mithrnrtilu*  niidiuit  A.  Milno  h>i\vanls,  Cnist.  K*:k.  Mox..  110,  pi.  xxiii,  f.  J.  1H75. 

Mithmx  rulttr  MitTs.  Chullniiftr  Kept..  Zo<»l.,  xvii,  S7,  1KSI». 

Mithnu'  hudu*  Miors.  Un'.  cit. 

CarajWM'e  iiiiirh  wid^T  than  loii^;  snrfa<v  nak(»<l,  jx)lisho<l,  and  uneven.  A  few  smooth,  roiinde<l 
proniinenct^s  are  on  hniiicliial  n»jrion;  ^nnv  sniall  <iepress<Ml  tnU»n*U*s  an*  arranpc^l  in  tranxvers<»  n)W8 
on  jfa*<trie  region,  an«l  larjrer  ones  iktuf  on  <-ar<hae  ami  branchial  regions.  The  lateral  protulH»raii«t»8 
are  four,  the  tirst  two  ]»lunt,  thr  Xxm^X  two  ^<harp,  spinifonn,  the  thin!  larjrtvt  and  inrwt  pnHhi<*e<l,  the 
fourth  J MKwt- lateral;  a  tul>erele  on  anterior  slo|>e  of  the  s«"<*on(l  t<:M)th,  a  H]>ine  in  the  interval  Ix^tween 
8e<'on<l  anil  thinl.  Frontal  horns  very  short,  thickeneil,  upturne<l,  hlunt;  intersi»a<'e narrow.  I^hind 
the  honis  two  small  pniminenees.  .Marjrin  of  orbit  thiekene<l,  esjKM'ially  the  preorhital  lol)e;  a  small 
to(»th  on  up|)er  margin;  otherwise*  entire.  l^stU  antennal  j<»int  rather  narmw,  with  two  lol)es,  cme 
lar>?t»  and  thiek  at  an  ten  »-t»x  tenia  1  anj^le  and  further  advane<><l  than  i»reorbitai  1oIh»,  the  other  Hmall,  on 
outer  margin.  Cheli|>e<ls  stronj;;  arm  with  a  sinjrle  IoIk?  at  proximal  end  of  anterior  mar^n,  four 
8pines  on  p(>sterior  margin.  an<l  two  spines  on  upjH'r  surface;  wri.'^t  almost  snnM)th;  hand  smooth; 
fingers  denticulate  excei)t  at  bju*»e:  the  movable  tini^rt^r  in  the  full-jrn>wn  male  Ijearsa  strong  tooth  near 
its  proximal  thinl;  lingers  piping.     Ambulatory  legs  spinous  and  hairy. 

Entire  length  <»f  ovigenous  female  from  Arroyo,  \'.\  mm.;  entin*  width,  15.8  mm. 

Mayaguez,  on  coral  n.*ef,  one  male;  IMaya  de  Pontv  Ri^ef,  two  young;  Arroyo,  on  Lighthouse  Reef, 
1  female,  1  young.     ('ul>a  (»Stimj»son);  (iuadelou|»e  ((leneva  Museum). 

Mithrax  hemphilli  Rathbun. 

Mithnxx  hnuphtUi  Rathhnn.  Pn>c.  V.  S.  Nat.  Mus.,  xv.  JiW.  pi.  xxxvn.  f.  1,  1W2. 

('araj>ace  oblong-triangular,  <-overed  with  strong  tulx*n*U»s  ami  granules.  The  largest  tubercles 
are  arrang***!  as  ff>lIows:  One  on  either  side  of  the  mid<lle,  in  a  line  with  |MJsterior  margin  of  orbit;  a 
transverse  row  of  four  on  pn)tog;istric  lolx's;  thn^e  meiiian  mesogastric;  one  genital;  a  line  of  thnn*  on 
the  i-anlia**  fr)rming  a  transv«*rse  curve  n)n<*ave  forwanl;  l)ehind  thes«*,  <me  on  me<lian  line;  from 
st*ven  to  eight  on  branchial  region,  those  most  |M>steri<»r  l>i*ing  sj>inous;  four  spinous  tul)ercle8  on 
intestinal  n»gion  forming  a  transvers**  <*urve  coiH*ave  to  (Misterior  margin;  the  two  tuben^les  at  extremi- 
ties of  this  curve  are  continuous  with  a  line  of  granules  whi<'h  lM)nlers  the  |M»steri<»r  margin.  The  two 
central  j»n»tulK'ranct»s  of  the  marginal  line  an*  small  tul)en'les.  Numen>us  smaller  tuljen'les  and 
granuK^s  wattere*!  or  clustered  alnmt  the  larger  tuU'n'les;  a  n»w  of  granules  just  within  and  parallel 
to  jiosterior  margin  of  mesogastric  n»gion.  Kostrum  rather  long  for  the  genus,  horns  acute,  cur\'ing 
inwanl  at  tip;  outer  margin  finely  denticulate.  Preotrular  tooth  long,  a^-ute,  elevate<l,  the  tips  being 
in  a  horiz^^ntal  line  with  jM)sterior  margin  of  rostral  sinus.  The  two  sinuses  of  upper  orbital  margin 
are  triangular  and  inclose  a  subtriangular,  truncate  tooth.  Four  antero-lateral  spines,  stout,  conical, 
and  emlx)sse<l  with  granules  and  tuln-rclcs;  also  a  few  interme<liate  and  much  smaller  spim^;  a  short 
post-lateral  spine  just  alH)ve  margin.  Basal  joint  of  antenna  armed  with  f(»ur  spines  and  teeth;  a  long, 
slemler  spine  at  anterior  outer  angle,  overn'aching  preorbital  sj)ine;  a  shorter  spine  or  tooth  on  outer 
mandi^  forming  one  of  two  on  the  margin  of  orbital  floor;  at  the  l>ase  of  the  first  movable  joint  a 
spiniform  t^Mith  just  visible  in  a  <lorsal  view;  obliquely  l>ehind  this  is  another  t<Kjth,  succiH^led  by  four 
others  which  cross  the  subhei>atic  region.  ('heli|nHls  nither  feeble;  ann  with  an  up|H*r  ami  outer  row 
of  spines  and  four  or  five  n>ws  of  tul)ercles;  wrist  tulx^n-ulous;  hand  smooth,  with  |tarallel  margins; 
fingers  showing  only  a  small  hiatus  at  l»as<'  when  clo.<e4l.  Ambulatory  legs  spinous;  the  spines  on  the 
meral  joints  stnnig. 

Dimensions  of  male:  Kn tire  length,  lil.Hmm.;  entin*  wi<ith,  19.9  mm. 

Indian  Key,  Florida;  Kio  F(»rmoso,  Pernambuco;  Abn>llnKS  Islands,  Brazil.     Knsena<la  Honda, 

Culebra,  2  males,  1  female. 

Mi  thrax  holderi  Stim(>6on. 

Mithnvr  htUtitri  ii\\n\\n<m.  Bull.  Mus.  ('onij*.  Zim>1..  ii.  117.  1x71:  Rnthbiiu.  Bull.  \j\h.  Nat.  Hist.  State  I'uiv.  Iowa,  I\,  'iW,  pi. 
ill.  f.  -2.  1S9S. 

Cara|»ace  oblong,  coven^l  with  uneipial,  prominent  tul)en'les,  an<l  with  large,  crowdtnl  puncta?. 
Frontal  horns  depress4*<l,  lu^rly  horizontal,  narmw,  short, .  ai'ute.  Ba.sal  antennal  joint  with  three 
spineu,  antero-external  long,  nearly  a*'  advanced  as  the  rostrum  and  directed  obliquely  upward  and 
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outward;  outor  ppine  small;  a  thinl  spine  or  nluirp  t^ioth  is  phu'tKl  at  insertion  of  se(»on<l  joint.  Orbital 
spines  and  teeth  five,  exclusive  of  antennal;  ]>nH>rl>ital  tu'ute,  elevat<Hl,  eurvinl  inwanl.  Antero-lat^^ral 
margin  witli  two  prominent  spines — one  hejwitie,  the  <»ther  at  hranehial  angle;  betwtvn  them  are  two 
clusters  of  tulx;rcles;  in  front  of  and  In^hind  hranchial  spine  is  a  small  spine  or  spinule.  Inferior  regions 
of  carapace  covered  with  tul)ercles,  which  lnvome  spinulous  on  subhepatic  region.  Anns  of  4*heli|)€Hls 
with  blunt  spines  al)ove;  hands  unarnuMl.  Ambulatory  lc»gs  tiattentnl  al»ove  and  hairy;  meral  and 
carjml  joints  armed  with  two  rows  of  spines. 

Dimensions  of  female:  Entire  length  of  caraj^at^e,  21.5  nun.;  entire  width,  21.2  mm. 

Tortugas,  7  fathoms;  St.  Cn>ix;  St.  Jolin.     Off  Vieijues,  21  fathoms,  station  (J()89,  1  young  8pe<Mmen. 

Mithrax  cinctixneuius  (Stim|>son). 

MithranilHH  cinrlhnonu»  StlniiM«)n.  AnuT.  .I«>ur.  S<'i..  xxix'.  V.V2,  ls<i(>:  Ann.  Ly<'.  Niil.  Hist.  N.  Y.,  vn,  1S6,  I860;  A.  Milne 

Edwnrd.s.  Crusl.  Kok-  Mi'X.,  IIJ.  i»l.  xxiii.  f.  :\.  IST.^ 
Mithrnx  ciHctiinnnutt  Miorn,  VhaUrmfrr  Hfi>t..  Z«m»1..  xvri.  x7.  iss<i. 

Carapace  longer  than  broad  and  covenn!,  esiK>cially  on  jKJsterior  two-thinis,  with  small,  roundeil 
lobulej?.  Branchial  n»gions  obliquely  sulcate.  Hostral  lK»rns  short,  rather  narn)W,  and  widely  seiia- 
rattnl.  Inner  angle  of  orbit  prominent,  acute.  Antero-latenil  margin  with  four  small  teeth,  oft-en 
tulK^n'uliform.  Bjisid  joint  of  antenna  very  broad,  with  an  antero-external  spine,  not  ex<H»e<hngupj>er 
preorbital  t<H>th.  Arm  tuU'rculous,  twospiniform  tiH'th  on  inner  margin;  wrist  smooth,  two  tul)erele« 
on  inner  margin;  palm  somewhat  dihittnl;  fingers  ga]»ing;  a  tooth  ondactyhis  near  its  liases  sometimes 
a  smaller  one  on  iK)llex  near  siMK»n.  And>ulatory  legs  a  little  rough,  s|»j4rsely  hairy,  hairs  fine  and 
chiefly  on  la.**t  thret*  joints. 

C^lor,  yellowish,  with  a  large  brown  sjMJt  <*overing  a  largt*  juirt  of  the  canlia**  n»gion.  Claws  ami 
feet  spotti*<l  with  brown  and  white;  often  the  <lark  shade  forms  a  bnwid  Inind  on  the  hand,  whem^ 
the  sjKM'ific  name. 

Dimensions  of  male:  Tx^ngth,  18.2  nun.;  width,  17.7  nun. 

(tulf  of  Mexico;  Florida  Keefs;  \\\^X  Indite;  Cura<,'ao.     (luanica  liay,  Porto  Rico,  on  coral  n*ef. 

Mithrax  forceps  (A.  Milne-F/iwanls ).' 

Mithracuhut  foi'ctpn  A.  Milne  Edwards.  Crust.  Mvk.  Mox..  inu.  pi.  xxiii.  f.  1. 1M75. 

MUhraculun  hintiitipcH  KinRsley,  Prt»c.  Boston  S«k'.  Nat.  IIi.»it..  xx.  147.  Is7«.>;  Vt\h\  Acnd.  Nat.  Si'i.  Phila.,  XXXI,  ."WS,  pi.  xrv, 

f.  1,  1879. 
MUhrnjc  forcfjut  yUvTH,  rhalltmjfr  i{v\^l.,  ZtH»l.,  xvii.ini.  .h7,  ks.  ls^M;. 

Carai)ace  comimmtively  smooth,  large  s|H*cimens  with  si'atter(»d  jmnctures,  small  onc*8  deeply 
8i!ulpture<l.  Thn»e  grooves  run  diagonally  backward  from  near  first,  stvond,  and  fourth  sinuses  of 
lateral  margin;  of  the  intervening  ri<lges  thus  forme<l,  the  two  anterior  are  n(»t  broken  up  into  lolmles, 
an  in  }f.  ifcnij>tHi*,  Six  or  seven  dej^ressiMl  tul>ercles  along  margin  and  on  |K>sterior  j)art  of  branchial 
region,  two  or  thrcH^  along  outer  margin  of  hepatic  region,  an<l  two  )>airs  on  frontal  region  dir€H»tly 
behind  lobe.s  of  rostnim.  Median  notch  of  front  bnwully  V-shajH'd.  Antero-lateral  teeth  four,  acute, 
sleiiiler,  sejjarated  by  broad  rounded  sinuses,  the  first  the  shortt»st  an<l  in  large  specimens  subacute, 
the  renminder  sharp  and  directe<l  forward,  the  secoiul  usually  the  longi»st  an<l  largt'st.  Sometimes  a 
small  J )o.«tero- lateral  tooth.  Arm  with  five  sj>ines  or  spiniform  tuln'rcles  on  up|x»r  margin,  two  on 
inner  face  just  billow  margin;  on  tlie  inner  margin  two  prominent  tiH»th.  Carpus  smooth,  sometiuu^ 
unarmed,  often  with  a  slu)rt  spine  or  tubercle  on  inner  margin  anterior  to  inner  angle,  giving  apix^ar- 
ance  of  a  double  t(K)th.  Fingers  widely  gaj)ing  in  male;  <lactylus  with  a  large  tiM)th  one-thinl  distanct* 
front  j)roximal  end,  or  insteiid  a  few  minute  teeth;  the  poUex  may  have  from  one  to  thn*e  small  tettth 
or  tubercles  in  the  middle.     Ambulatory  legs  distinctly  spiny  an<l  fine-hairy. 

Color,  cinnamon  or  reddish-brown. 

Dimen.*»ions  of  male:  I^^ngth  to  ]n\i*e  of  rostnil  lobes,  JW).5  mm.;  wi<lth,  without  spim*s,  35  mm. 

From  N(»i*th  Carolina  to  the  Abrolhos  Islands,  Brazil;  liermudas;  in  1  to  17  fathoms.  Porto  Kico: 
Mayaguez  Harbor;  off  (lallardo  Bank,  10  fathoms,  station  ()07t);  off  ViiHpies,  <>  to  IB  fathoms,  statJons 
()0H5,  tmn,  m)2,  fi09(>;  off  ('ulebra,  15  to  151  fathoms,  stations  ♦j087,  mm.S;  off  lluma4,'ao,  9J  tol2J  fathoms, 
stations  0098,  601)9. 


»  Mr.  Hiinkin.  in  .\nn.  N.  Y.  -A»*jid.  Sci..  xii.  5:v2,  19()0.  usrs  th«'  niimo  JT.  hirKntipfn  Kinjfsley  tan  hnvinfr  priority.  The 
t^ru!!tac<*a  of  the  Mission  Scienllfiqno,  by  A.  MiliU'  Kdward^.  ai»|K'art'«l  in  sections  from  187;i  t«>  lsS().  i\»  indicated  on  the 
\vrai>|K*rs  of  ilu-  .si'purati*  parts.  Aci'onlinj;  to  tin*  Hihlioi^raphii'  tlf  la  FraiUH'  for  l.s7r),  pp.  hi  to  12i»  viitcluding  the  deiK^.rip- 
tion  of  M.  /orccpi<)  were  issued  Dei*ember  4  of  that  year. 
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Mithrax  sculptus  (I^marck). 

Maia  srvlpla  Lamarck,  Nat.  Hint.  Anim.  sans  Vert.,  v,  242,  ISIS. 
MUhrar  itruiptujt  Milne  Eilwards.  Map.  Z*»ol.,  ii,  pi.  v.  IS52. 

Carajiaiv  bnmiler  than  I<»njr,  with  nmndin^  inaryin$>.  Fmnt  hirwul,  little  a^lvanced,  forme<i  of 
two  Hiiiall  tiil)en'li»j<  «»j>anited  by  a  narrow  notrh.  Inner  orbital  an^len  obtuse  an<l  very  slightly  pro- 
duced. The  orbital  Ixinler  Invars  three  s«nmll  tn>H'n*lef» — one  Hni)erior,  one  external,  the  other  inferior. 
Ba8al  article  of  antenna  very  wide,  much  exi>ande<l  outwanlly,  fonning  a  part  of  floor  of  orbit;  \ts 
antero-external  angle  i.^  tulH'rculif(»nn  and  H-areely  more  advan<*e<l  than  HU)x*rior  inner  orbital  angle. 
Posterior  two-thinls  of  the  (rarapm*e  ncHioj^e;  branchial  regions  chwhhI  by  oblique  sulci,  the  inter- 
vening elevations  lieing  bnjken  up  int4)  irregular  lobulations.  Anten>-lateral  niargina  cut  into  four 
n>un<le<l  lol)es,  whi(*h  in  the  young  are  more  or  \e8s  [>ointe<1.  Carapace  and  ckeliiieds  naked  and 
shining. 

Chelipetls  enlarged  in  the  male;  the  arm  has  two  spiniform  tulx'ri'les  in  front;  carpus  smooth; 
hand  comprt»8se<l;  dactylus  as  long  as  f>alm;  fingers  widely  gaping,  each  provided  with  a  large  tooth, 
that  is  near  the  l)as(>  in  the  dactylus,  but  in  the  mid<lle  of  the  gai>e  in  the  iK)Ilex;  in  the  female  the 
fingers  gat>e  leas  and  are  without  largt*  teeth.  Ambulatory  legs  siiuiewhat  spinous  and  covered  with 
a  bnish-like  coating  of  stout  and  slender  st»t{e. 

CVjlor,  sag!'  green  or  bluish  green,  in  alcohol. 

Dimensions  of  male:  I^ength,  21.2  mm.;  width,  24.2  mm. 

Bahamas;  Flori<la  Keys  to  Brazil,  to  a  <lepth  of  20  fathoms;  abundant  on  coral  reefs.  Porto  Ri(!o: 
Boqueron  Bay;  (Juauica  Bay,  on  if»ral  reef;  Pom-e  n*efs;  Arroyo;  C'almllo  Blam^>  Ret^f,  Vieques; 
Ensenaila  Honda,  Culebra;  Fajanlo;  San  Juan  {G.  M.  Ciray);  Agiiadilla  (Gundlach). 

Mithrax  coryphe  (Herltst). 

(\inrrr  rtfronaiujf  Hcri««t,  Natur.  Krabben  ii.  Kn-liM'.  i.  1S4,  pi.  xi,  f.  (w{.  17H5.     (Not  Otnrtr  mnmatu*  Mnlina.  17»2.) 

<Mncrr  rtfri/phf  Hert*"!.  op.  <it.,  ni,  Hoft  2,  p.  s,  lh»)l. 

JIHhmx  { MithnwiihiJH  citnmntu*  Miers,  J<»ur.  Linn.  .'nh.'.  I>iTi<l<»n,  xiv,  tti",  1K79. 

Mithrcur  rortfpfu  Katlibnn.  .Vnn.  In^t.  Jamaica,  i.  11.  1S97. 

Cara[>ace  much  wider  than  in  }f.  xndptun^  al)out  oiu^thinl  wider  than  long;  antero-lateral  and 
portero-lateral  margins  funning  a  right  angle;  lobulateil  anteriorly  as  well  as  jHisteriorly,  and  more 
deeply  than  in  J/.  xf'n/jktnj*.  Fn)nt  narrower  than  in  M.  ft*'itijttui<;  Imsal  antennal  joint  much  narrower. 
Mai^ins  <»f  anu  tulx^rculat**;  wrist  uneven.  Carajuu-e  an«l  cheliiKHls  nakeil  ex4'ept  on  the  fmntal  lobes, 
but  not  shining. 

Dimensions  of  male:  Lc^ngth,  14  mm.;  width,  19.4  mm. 

Bahamas;  from  Florida  to  Brazil  to  a  depth  of  iW  fathom.^.  Porto  Ruhh  Puertt)  Real;  litx^ueron 
Bay,  on  itym]  reef;  reefs  at  Ponce;  Arn»yo;  Ensena<la  Honda,  Culebra. 

Oexmi  laCBOPHBTS  Milne  Sdwardi. 

Mirrnphryf  Milne  K<lwarfls.  Ann.  Sri.  Xal.  t3).  xvi.  -251.  KA. 

Carai)ace  broailly  subpyriform  and  somewhat  depress^nl,  with  dorsal  surface  uneven  and  tulier- 
culatCHl,  with  a  small  lateral  ei)ibranchial  spine;  j>reorular  spine  sometimes  not  develoi»e<l.  Orbits 
small,  cir4rular,  with  cK»se«l  fissures.  Spines  of  rostrum  slender  and  more  or  less  divergent.  Abdomen 
seven-join te<l.  Kyes small.  Basal  antennal  joint  considerably  dilate<l  and  anmnl  with  a  longspineat 
anten)-extenial  angle,  which  is  visible  in  a  dorsal  view;  the  UKnable  joints  and  the  flagella  are  not 
ctmct»ale<l  by  the  nistral  spines.  MeriLs  of  outer  maxilliiteils  distally  truncate*!,  the  antero-extemal 
angle  somewhat  pro<luce<l  and  rounde<l  an<l  the  antero-internal  angle  emarginate. 

CheliiHHls  of  mo<lerate  size,, with  the  i»alm  compressecl  an<l  mon»  or  U^itt*  enlargi»d;  fingers  of  the 
male  gaping.  Ambulatory  legs  rather  short,  with  anns  an<l  wrists  sometmies  armed  with  spines; 
dactyli  slightly  curved. 

Key  to  the  Ptprto  Jiicfiu  nfteries  of  the  gmu^  Mirrophrys. 

A.   No  lateral  laminiforra  proot^swrM on  ranifMirf.     «)n«'  branrhial  .*ipin«' bicomvlu9 

A'.  Two  lateral  laminifurm  proceMHes,  uno  licfHitir.  the  other  brauchial.    Two  branchial  q>ine8 jdtUymfma 
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Microphry 8  bicomutus  ( I ^trei  1  lo ) . 

Puta  htcomiiia  Ijitreille,  l«:«oyr.  Mt^th..  Ilisl.  Nat.,  liiseotos.  x,  HI,  182r>. 

MirroptirifH  birornutii^  A.  Milne  Kdwanls,  Sony.  An'h.  M«8.  Hint.  Nat.,  viii.'2l7. 1S7'J:  CrwM.  Rvg.  Mox.. fil.pl.  xiv.  Arr.  2-1. 
lM7:i,  and  synonymy. 

Caraparo  nr)t  vi*ry  hairy,  all  i*aipe<l  jtarti*  covort^l  with  r()un<U><i  tiilHTrleH;  a  piiiglc  Binall, 
epihnuK'hial  Hpiiit*  dinH-U^l  oiitwanl.  No  pnKX'ular  Hpiii«».  lUisal  antenna!  joint  with  a  tooth  on  the 
outer  nian^in  l)e}iin<l  »j>in('.  The  line  of  tuln^releH  alon>^  jK>nterior  margin  is  Htronjjfly  eurved  upwani 
near  the  niid<Ue.  The  ann  ha**  a  few  romHhnl  tnln^ri'leH  alnive.  CheliiH^lH  Hjxittt^l,  the  HjMJtH  not 
disapj Hearing  in  alcohol.  Fin^rs  nio<lerately  pi)>ing.  .\nilmlatory  lep<  frinj^tMl  with  hair;  a  little 
rough  on  the  niarjfins.  The  8iHH*.ie«  varies  nineh  in  the  amount  of  tiiU'reulation  anti  in  th<»  lenjjth  an*! 
(Uvergenee  of  the  horns. 

Color,  yell(»wiHh  hrown. 

Dinienniony  of  niale:  Ix*n^h,  27  nun.;  width,  21  mm.;  length  of  honis,  4.3  mm. 

Bahamas  and  Flori<la  Keyn  to  Brazil;  B<*nnu<laH.  A  very  common  H|»e<*it»s  on  coral  reefs.  Porto 
Rico:  Mayaguez,  on  coral  reef;  Mayaguez  HarlH»r;  Bo<|ueron  Bay;  Puerto  Real;  Ouanica  liay,  on 
coral  reef;  reefs  at  Ponce;  Arroyo;  Caliallo  BlaruH)  RcH'f,  Vi(»<jueH;  Culehra;  Hut«re»<;  Fajardo;  San 
Juan  ((i.  M.  Gray  coll.);  Agtiadilla  (Ciundlach). 

Microphrys  platysoma  (Stim)iHon). 

MUnin  jtiatymmn  SiimpRon.  Ann.  Lye.  Nat.  HiHt.  N.  Y.,  vii,  ISO.  IViO. 
MicrophrijA  jtlati/Mtniin  A.  Milne  E«lwanl8,  Cnist.  RrK-  Mvx.,  fi'2.  IKT-V 

Carapace  depre8He<l,  tuliK^rculate  and  granulate;  two  taminiform  prooensies  on  antero-lateral 
margin,  one  on  hejwitic  rc^gion,  the  other  on  bnmchial,  the  latt<*r  not  projecting  in  an  indmcated 
manner;  lK»tween  these  processes  and  below  their  level  then*  is  a  spine;  two  branchial  spines,  one  of 
which  is  on  the  j)ostero-lateral  angle  and  the  other  farther  in  but  on  the  same  transverse  line.  On 
the  posterior  margin  is  a  n)W  of  tuln^rcles  which  grow  larger  towanl  the  middle.  Rostral  horns 
slender,  directe<l  forward,  a1)out  one-sixth  the  length  of  rest  of  canipa<v.  Antennal  sjiini^  alKmt  half 
the  length  of  rostral;  preocular  spine  acute,  half  the  length  of  antennal.  The  arm  has  a  dentated 
laminate  superior  crest;  wrist  tul)erculate;  ]>alni  less  than  twice  tu*  long  as  bnmd;  fingers  widely 
gaping,  the  jM^llex  being  strongly  curvtMl  downwanl.  The  ambulatory  legs  are  spar»<ely  hairy  and 
have  a  few  spines  and  tuln'n'les;  pro{MMlal  joints  with  a  pniminent  nmnde<l  distal  laminiform  process 
for  articulation  of  <lactvlus. 

Dimensi(ms  of  male  from  I/>wer  California:  Ix»ngth,  17.*?  nun.;  width,  13.7  nmi.;  length  of  rostral 
home,  2.5  mm. 

Mayaguez  Harl>or,  4  to  (i  fathoms,  station  <)0<>5;  B(Kpieron  liay,  on  <'oral  reef;  off  Viet^ues,  14 
fathoms,  station  B0S5.  This  species  has  not  l)efore  l)een  found  <»n  the  Atlantic  coast.  Stimpson 
destrrilKHl  it  from  Ca|H?  St.  Lucas,  ami  Profe.»*sor  Bouvier  records  it  from  1^)W(t  California.  The  Porto 
Rican  sjuM'imens  have  biH»n  com»>are<l  dirtn-tly  with  s<^»nH»  of  thost*  c<»lltM*tt»<l  by  Mr.  Diguet  in  Ix>wer 
California. 

Oenus  8TEN0CI0N0P8  Leach. 

Strnociimni.si  Loach  in  Dosmarvst,  Diet,  S<i.  Nat.,  xxviii,  2li6,  !>«{. 
prrU'fm  I^iiroilk'.  Knryc.  Moth.,  Hist.  Nat.,  lnst'ftf«.  X,  (m,  1825. 

Caraj)acesubpyriform,  rather  convex,  with  <lor«al  surface  uneven,  tubt^n-ulatcnl  or  spinous;  lateral 
margiiiC  armed  with  a  series  of  long  spines;  preocular  spine  well  <levelope<l.  UtK^^trum  com])osed  of 
two  strong  spines  which  an>  not  dellextHl  and  are  <livergent  from  \nxnv\  orbits  tubular,  not  strongly 
projecting;  eyes  small,  retnictile  within  orbiti*.  Basal  ant<'nnal  joint  considerably  eidargt^l,  armed 
with  one  or  two  small  distal  s]>ine**  or  tul)ercles  not  visible  in  a  dorstd  view.  The  merus  of  outer  maxil- 
lilHMls  with  distal  margin  truncate,  antero-internal  angle  emarginatc,  antero-(*xternal  angle  roumled  or 
subacute.  Chelii)eds  in  adult  male  well  developed;  palm  elongate  an<l  sulM-ylindrical  or  somewhat 
compressed,  not  dilateil  or  enlarged;  lingers  either  without  any  or  with  a  mcxlerate  intermarginal 
hiatus  at  the  biuse  when  cIos<mI.  Andnilatory  legs  UKKlenitely  elongateil,  with  joints  sulM'ylindric^al, 
without  spines;  dactyli  nearly  straight.     AlMlomcn  in  male  distinctly  seven-jointtMl. 


THE    BRACHYUBA    AND   MACRURA    OF   PORTO    RICO.  73 

Stenocionops  furcata  (Olivier). 

Oinrrr /urcatuJt  OWvier,  Encyo.  MtHh..  Hist.  Nat.,  In«;ootc.s  vi.  174,  1791. 
<Murer  cttntiuio  Herlist,  Niitur.  Krabl»c>n  ii.  Kn-U-ie,  in.  pt.  4.  |».  6,  pi.  i.ix,  f.  t\.  ISiVl. 
I*ericrrn  cnmudo  LatnMlle.  (Tiivior'M  R*'K»e  Anliii..  fd.  2,  iv,  .t9,  1k29. 
Sirfutciinutit»  jHrciUn  Kathbiin   Ann.  In.vt.  JniTiHica.  i,  6.  1897. 

B<^ly  and  ftvt  covere*!  with  dark  brown  hairs,  some  of  which  are  stiff  and  hooke<l.  Carapace 
not  very  uneven;  8onie  roiinde<l  proniinenec^  on  gastric  and  ("sinliac  regions;  this  last  also  with  two 
nie<lian  projwtioiL'^,  tlie  first  very  small;  tlie  other,  largt*,  suliertH-'t,  and  cur\'e<l,  overhangs  the  posterior 
Ininler.  Frontal  horns  large,  very  divergent  at  base;  distally  often  8iib{>arallel  or  even  somewhat 
converging;  tm  each  si<le  a  snjierior  orhital  spine.  The  lateral  margins  Ix^ar,  l>esides  the  very  sharp 
external  orbital  angle,  four  very  large,  ghar]>  spines,  erne  hepatic  and  three*  branchial.  Basal  article  of 
antenna  armetl  in  front  with  a  spine  which  does  not  reach  l)eyond  orbital  lK)rder. 

The  chelipeds  attain  in  themaleac-onsiderablesizeand  are  no<lose;  arm  spineil  almve;  hand  long, 
cylindrical,  and  granulate.  Fingers  alxiut  half  as  long  a^  {lalm,  gaping  for  their  Imsal  half;  a  t<^M>th  on 
dactvlus  near  its  base. 

length  of  large  male  from  tij)  of  n>stnnn  to  tip  of  i>osterior  spine,  I4fi.5mm.;  width,  in<*lnding 
spines,  93  mm.;  length  of  rostnim,  alxmt  5.S  mm.;  length  of  chelif)e<l,  215  mm. 

Mayaguez  HarlM»r,  25  to  '■^  fathoms,  station  60f>2,  2  large  males,  1  large*  female;  off  Punta  de 
Melones,  7J  fathoms,  stati<»n  ♦i(^72,  1  young  sjK*cimen;  Knsenada  Honda,  Culebra,  1  young  specimen; 
off  Vie<iues,  14  fathoms,  station  (>0H5,  1  very  young.  San  Juan  (Gundlatrh).  Ranges  from  Cieoi^^ia  to 
Bahia,  Brazil. 

Stenocionops  furcata  coelata  (A.  Milne  Edwards). 

Prrierra  ctrlata  A.  Milne  Edwards.  Bull.  .<<»c.  Philom.  (7),  ii.  224.  1878. 
Ptrietm  cstlata  A.  Milne  EUlward.s.  CniM.  Kejj.  Mi'X.,  200.  pi.  xv  A.  f.  3.  1879. 
JVrirfra  ntmuta  csrUita  Ratbbun,  Phk*.  U.  S.  Xat,  Miw»..  xv,  244,  1892. 

Differs  from  typical  form  of  si>e<-ies  in  its  more  uneven  (*arai»ace,  in  the  greater  divergence  of  the 
honis,  which  are  straight,  and  in  the  relatively  gn.»ater  wi<Uh  across  orbits.  Not  very  sharply  j!»et  off 
from  S.  fnraita. 

Gulf  of  Mexico  and  Caribl^ean  Sea,  21  to  175  fathoms.  Off  Vie<iues,  15  fathoms,  station  6091, 
one  male.     It  is  jxissible  that  some  of  the  young  specimens  enumerate<l  under  *S'.  furcttUt  Ix^long  hen*. 

Oenm  MACSOCCELOMA  Mien. 

Marronrloma  Mien*.  Jour.  IJnn.  S<m'.  I>ondon.  xiv.  6<ir>.  1879. 

Carai>a<'e  subpyrifonn,  but  bn3a<lene<l  anteriorly  by  projecting  orbits;  dorsal  surface  unarmed,  or 
tuberculate<l,  or  with  a  few  long  spines;  margins  without  a  series  of  elongate<l  lateral  spines,  but  often 
w^ith  a  strongly  develope<l  lateral  epibranchial  spine,  pre<iHie<l  by  some  smaller  spines.  Spines  of 
rostnim  well  develope<l.  Kyes  retractile  within  rcM>my  projecting  tubular  orbits.  Antenna*  have  the 
l)asal  joint  cousi<lerably  enlarge<l  and  anmnl  di.stally  with  one  or  two  spines.  Mobile  portion  (»f  antenna 
sometimes  couceale<l  by  rostrum,  sometimes  exjX)8e<l.  Merus  of  external  maxillipeds  broader  than 
ischium  and  notclu**!  at  internal  angle  for  insertion  of  i»ali>.  The  chelijxnls  in  the  male  have  the  |>alms 
enlargiMl  ami  the  fingers  either  an!he<l  and  meeting  only  at  tip,  or  in  <"onta<'t  through<»ut.  Ambulatory 
legs  rather  short. 

AVv  to  the  Pnrto  Rirttn  sfH'clt'x  of  the  geii'is  }farrone/oma. 

A.  Basal  antennal  joint  with  one  spine. 
B.  Campace  without  a  strong  transverse  .««pinoiis  and  tuherfulat<'<l  ri4l>r«'  o<»nnertini?  (>pihran(*hial  spines. 
C.  Kostntl  horns  s«'iiiiraterl  at  Im--^'  by  a  narrr«w  sinus. 

I).    Antennal  spine  largi-.     Epibranehial  .•'pinc^  short,  broad,  an«l  blunt  trifpinogum 

1)'.  .\nteniuil  spine  small,    fipibranchial  spines  longer,  acute ftiacanthum 

C.  R«»tnil  horns  sfj»araitt'«l  at  l>a.se  by  a  bnMid  U-shain-d  sinu.«t tlijiiamnihum 

h'.  ('ara|MU't'  with  a  .sinuig.  transverse,  spinous  and  tul>erculated  ri<lgeeonni*eting  the  epibranehial  shim's. .MuhpttraUf turn 
A'.  Ha.sal  antennal  joint  with  two  spines nfttcavum 
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Macrocceloma  trispinosum  (Latreille). 

Pirn  trifpinom  Latroillo.  ?:ncyr.  Moth.,  Hist.  Nat.,  x.  142,  1825. 

Pcricera  truipinom  Gm'>rin,  Icon.  Crust.,  pi.  8,  f.  3;  A.  Milne  K<lwnr4l'<.  rnist.  Kok.  Mex.,  r>2,  pi.  xv.  f.  2,  1873. 

Mncritcxdomn  trUjnnonn  MIors,  Jour.  Linn.  S<>o.  London,  xiv,  r«iV),  1S79. 

Iknly  and  fet»t  covenHl  with  very  short,  })rown  hairs  whicli  fonn  a  sort  of  velvet,  (^arapace  thick 
and  very  swollen,  wide  at  line  of  orhit**,  narmwinj;  in  hejiatir  |>ortion,  wideninjf  a^iii  |K)gteriorly. 
The  gastric  region  hilars  posteriorly  a  large  rounde<l  tnlK»rcle,  little  prominent.  Some  protul)erance8  of 
similar  nature  on  epihrant^hial  lol)t»fl  and  on  anterior  canlia<^  1oIh».  Front  fornuMl  of  two  flattencnl 
horns  which  at  fir»t  are  parallel,  hut  Hei>arate  gnulually  toward  extremity.  Inner  angle  of  hanal  article 
of  antenna  8ur|iai<8ei*  greatly  the  frontal  margin,  and  formn,  on  eiu*h  Hi<le  of  r<»»*tnil  horns,  a  hroad  spine 
diriM-te*!  ohlirjuely  outward;  tiagellum  small  and  hidden  under  fnmt.  M4»tAhrancrhial  1<)Ih\s  prolonged 
laterally  in  a  strong,  flattene<l  spine  directed  outwanl  and  a  little  Itackwanl.  A  similar  hut  smaller 
projiH'tion  on  middle  line  of  |M>sterior  margin.  Chelipe<lH  of  male  not  strong;  arm  long,  mnlose;  hand 
relatively  short;  movahle  finger  lightly  furrowe<l  alnn-e.  Amhulatory  U»gs  short,  feehle,  and  a  little 
ncnlose.     IxMigth  of  male,  44  mm.;  width,  40.5  mm. 

From  North  Carolina  t4>  Bahia,  Brazil;  Ik^ninidas.  Porto  Kico:  Mayaguez  Harl)or;  off  St.  Thomas, 
20  to  2.*>  fathoms,  station  (K)7V);  off  Oulehra,  15}  fathoms,  station  (5087;  Knsenada  Honda,  Culebra; 
Aguadilla  ((lumllach). 

Macrocceloma  subparallelum  (Stim|)Hon). 

Periccra  nvbjHirallela  Stimpson.  Ann.  Lye.  Na4.  Hist.  N.  Y.,  vn,  18'j,  I8«i0:  A.  Milno  EilwanlM,  Crxwi.  R^jf.  Mex.,  M,  pi.  xni, 

f.  3.  1873. 
Mnrrom'lonui  nuhiHtrallrla  MIerH,  t'haHengrr  Rept.,  Zool.,  xvii,  79,  18«<». 

Carapace  less  swollen  and  U»ss  thick  than  in  3/.  tnnpinn^um^  covert^l,  lis  well  as  fe<»t,  with  a  short, 
yellowish  i)ul)es<*ence,  in  the  midst  of  whicli  are  some  longer,  stiff,  and  h<M>ki^l  hairs,  forming  a  lx>rder 
l)eginning  at  extremity  of  rostral  horns  and  contiinie<l  to  branchial  regions.  Kostral  horns  almotfit 
parallel,  curving  down  a  little  and  se|>arate<l  to  base  by  a  wide,  det»p  sinus.  Inner  angle  of  Itasal  joint 
of  antenna  much  smaller  than  in  M,  tnspinnxuin  and  scarcely  visible  outside  the  rostral  bonis;  flagellum 
small  and  entirely  concealed.  IIeivati<*  regions  more  swollen  than  in  .V.  trispinosum;  metabranchial 
IoIkjs  pHxhictMl  outwanl  and  backward  in  two  triangular  spines,  conniH'te<l  by  a  transverse  line  of 
elevations  on  branchial  and  cardiac  regions,  which  increase*  in  jirominence  and  sharpnt^ss  with  age. 
The  stenium  Ix^ars  some  tnmsversc*,  oval  deprv^ons  on  each  article.  CheliiHHls  strong,  hand  short 
and  high.  Ambulatory  h*gs  small, 
h        Dimensions  of  male:  Ix>ngth,  40  mm.;  width,  1^5  nun. 

West  In<lii»s.     Porto  Kico:  Ciuanica  Bay,  on  coral  rei»f;  Playa  de  Ponce  Keef;  Fajanlo. 

Macrocoeloma  diacanthum  (A.  Milne  txl wards). 

Prricera  fiicantha  A.  Milne  Eilwnnls,  Cru.st.  K6g.  Mex.,  57,  pi.  xv.  f,  3,  1875  {diacanthn  on  plate). 
Macrr}C(eloma  iliacniUka  Miera,  ChiUlrnifcr  Rept.,  Zool..  xvn,  ?J,  188(5. 

This  si)ecies  is  intermediate  ln'tween  }f.  triMpitwi^um  and  ^f.  dijtlactwthutn;  it  differs  from  the  first 
in  its  longer,  sharjH»r,  and  more  divergent  horns,  in  its  well-<levelo|KHl  an<l  very  sharp  jjostero-lateral 
spines,  in  the  sharji  spine  on  the  posterior  |)art  of  the  urocardiac  1oIk»,  and  in  the  width  of  the  Imsal 
article  of  the  external  antenna?.  It  differs  from  M.  diphiranthnm  in  the  divergiMice  of  the  rostral  horns, 
in  the  short  spines  on  the  margin  of  the  orbit  in  front  and  behind,  and  in  the  characU»r  of  the  lateral 
horns,  which  are  not  enlarged  at  their  extremity. 

Dimensions  of  male:  lAmgth,  3^^.7  mm.;  width,  2^)  mm. 

Majorca,  12  fathoms;  Kingston  Iiarl)or,  Jamaica;  off  Cape  St.  Ii<x)ue,  Brazil,  20  fathoms.  Off 
Boca  Prieta,  Porto  Rico,  8 J  fathoms,  station  6075. 

Macrocoeloina  diplacanthum  (Stimpson). 

Prricrra  fUpiacanthn  Stimi>son,  Ann.  Lye.  Nat.  Uiat.  N.  Y.,  vn,  IKi,  MM)0;  A.  Milne  EdwanlB,  CruKt.  K^g.  Mex..  55,  pi.  xiii, 

f.  2,  1873. 
Macroc<rInnui  ftijdncanthn  Mlers.  Clinlh-nger  Rept.,  Zool.,  xvii,  79.  lH8<*i. 

Allied  to  3/.  snihpnralk'hnn.  The  carapace,  however,  is  narrower,  more  swollen,  and  the  tulwrcles 
on  the  gastric,  branchial,  and  cardiac  regions  an*  more  clearly  marked;  rostral  horns  longer  and  more 
slender.  Inner  angle  of  ba^al  article  of  antenna*  shorter,  so  that  it  d(K»s  not  show  in  front  of  orbit. 
Orbits  tubular;  outer  margin  entire.     Lateral  spines  of  carai>ac*e  wide,  lamellar,  bifid  at  their  extremity, 
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having  the  appearance  of  two  spines,  one  above  tlie  other,  w)ldere<l  t^igether;  no  elevatetl  transverse 
ri<lpe  connecting  the**e  spine**,  and  only  a  tul)ercle  on  the  median  line  l)ehind  the  carapace.  Chelipeds 
o(  uia\i*  hmnvr  than  iho^eol  ^f.  fttihjfHtralM urn;  han<Is  with  small  papillose  tul>ercles  ab<>ve  and  inside. 
Amhnlati)ry  legs  slender. 

Dimensions  of  male:  Ix*ngth,  .S7  nmi.;  width,  29  nnn. 

Bahamas;  W«»st  Indies.     Depth,  3  to  18  fathoms.     Porto  Rico:  Playa  de  Ponce  R«ef;  Knsenada 

Honda,  (^nlehra. 

Macrocceloma  concavum  Miers. 

ifacnx^n louui  r</wraiYi  Micrs.  f'hnUnufrr  Rfpt.,  Z4mi1.,  xvii,  81,  j>l.  x,  f.  2.  l.S8<'.. 
MnrrtH'trloma  nniravum  Kathbiin,  VnH'.  V.  S.  Nut.  Mils.,  xxi,  576.  ISOH. 

Ii(Mly  and  U*gs  coven»<l  with  a  short,  close  jMil)escence,  with  some  longer  curl e<l  hairs.  Carapace 
very  convex,  deeply  ccmcjive  Uf»on  hei)atic  regions;  dorsal  surface  armi^l  with  ten  spint*s,  dis]Mise<l  as 
follows:  Three  small  spines  in  a  triangle  tijkui  gaf?tric  region,  of  wliich  tlie  |H>sterir)r  and  median  one 
is  the  largest;  two  small  sj)ines  on  canliac  region,  one  on  intestinal  n*gion  cl(>se  Ut  |K>sterior  margin;  a 
spine  on  dorsal  surfa<'e  of  (»ach  branchial  R'gion  an«l  a  rather  strong  lateral  spine;  a  few  tubercles  in 
front  of  nuNlian  gastric  spine.  I^ateral  margins  of  (tarapace  tulx*rculatt»<l,  the  tul)en'le8  continued  in  an 
obli(|ue  series  over  pterygostomian  regions  nearly  to  antenvexternal  angle  of  buccal  cavity.  Spines  of 
rostnmi  strongly  deflexe<l,  short,  flat,  nearly  straight,  ilivergent,  seijanit*^!  by  a  triangidar  intt'rsjwice. 
The  tubular  orbits  are  laterally  much  elongat4»<l  and  l)ear  small  spines  or  tul>ercles,  plai-eil  one  in  front 
of  and  one  U'hind  the  eye,  and  l)t»tween  them  alKJve  and  l)idow  two  tul)ercle«.  Basal  antennal  joint 
eipialing  in  width  the  base  of  rostrum  and  l>earing  K»veral  tul>en*lt*s  on  outer  margin,  and  two  spines, 
one  at  distal  extrt*mity  and  one  on  «mter  margin.  CheliiHMls  in  male  rather  slender  and  elongate,  arm 
unevenly  granulate  and  tulx-Tculate  on  margins;  wrist  with  a  small  tul»ercle  on  inner  margin;  palm 
slightly  compresse<l,  not  dilated  nor  (Urinated,  granulate<l  on  its  inner  surfwe;  fingi»rs  alMtut  half  as 
long  as  palm,  l)ent  downwanl,  curvtnl,  meeting  only  towanl  the  tij>s,  and  minutely  denticulat4»<i  on 
their  inner  margins. 

Dimensions  of  a«lult  female  from  station  0091:  Entire  length,  87  mm.;  greatest  width,  Xi.2  nnn.; 
width  at  orbits,  21.5  mm.;  length  of  n»stral  spines,  4.4  nnn. 

Brazil:  Off  Ca|>e  St.  HiMjue,  20  fathoms;  Bahia,  shallow  water  (Miers);  Fernando  Nonmha,  7  to 
20  fathoms  (Miers).     Off  Vi«*<pies,  12A  to  15  fathoms,  stations  Vm\  and  f;0«5. 

There  are  thrt»e  closely  alli«*<l  West  Indian  siKM-ies  with  elongate<l  tubular  orbits  and  two  antennal 
spines:  ^f.  rutheca  (Stimpson),  in  which  the  rostral  spin«*s  are  separati^l  l»y  a  U-shajXHl  sinus,  and  the 
orbits  are  prolongt»<l  far  l>eyond  the  antennal  spines;  M.  a/nranim  Miers,  descrilH»<l  alxn'e,  and 
}f.  iuterinedhim  sp.  nov.*  =  .V.  ruihet-n  Hathbun,  1S92,*  not  Stimj>s<m,  which,  like  3/.  rourtwnmj  has  a 
triangular  sjMU'e  l»etween  the  horns,  l)ut  lacks  the  anterior  cardiac  spine  and  has  a  greater  brt^th 
a^'ross  the  l)ase  of  the  rostrum. 

OenuB  LEPT0PI8A  Stimpioii. 
Ixptoitim.  Slimpson,  Bull.  Mus.  Comp.  Zool..  ii,  lU,  1S71. 

Carapace  narrow,  oblong,  tul)i»rculate<l,  with  an  epibranchial  spine,  but  no  lateral  series  of  spines. 
Orbits  complete,  short,  tubular.  Spines  of  rostrum  long  and  slender.  Biusal  joint  of  antenna  enlarged, 
arme<l  with  spini»s  <listally;  movable  part  of  antennje  very  slen<ler  ami  partly  hidden  by  rofltrum. 
Buccal  cavity  very  wide;  merus  of  outer  maxillii>e<ls  strongly  dilatt^l  laterally,  wider  than  is<>hium 
and  notched  at  inner  angle.  ChelijHHls  slender,  elongate.  Ambulatory  legs  decreasing  regularly  in 
length,  the  first  pair  very  long,  last  jiair  very  short. 

Closely  allie<l  to  Miwrvcfeloma,  from  which  it  differs  chiefly  in  its  narrow  cara|)ace,  long  horns, 

and  short  orbital  tul)es. 

Xieptopisa  setirostris  Stimpson. 

Tiarinia  i»tiroiftri*  '^t\m\tsou.  Bull.  Mus.  Comp.  Zool..  ii.  114.  1S71. 
Lf'ptopim  ^tiroi^trifi  .«limi>son.  Bull.  Mufl.  Comi».  Z<hA.,  ii,  114,  1871.  in  text. 
Marroai'Uiiitn  tnniinuttra  Rathbun.  Proo.  l\  S.  Nat.  Mu.s.,  XV,  2.V2.  i»l.  xxxill,  f.  1,  1892. 

Carapace  covere<]  with  a  short  pul>es<*ence,  and  numerous  depres8e<l  tubercles;  cardiac  region 
with  a  prominent  tubercle;  mesogastric  region  with  one  less  high;  intestinal  region  with  two  short 
median  spinels;  a  short,  sharp  spine  at  jM^stero-lateral  angle  of  branchial  region;  lateral  margins  nearly 
straight,  tul)i'n*ulate;  sidt*  f)erj)endicular.  Orbit  with  a  short  pnM>cular  and  postocular  spine  and  an 
inferior  tubercle  on  margin  of  antennal  joint.     Rostral  horns  about  half  as  long  as  rest  of  cara|)ace. 


1  Type,  r.  S.  Nat.  Mus.  Cat.  No.  9492,  off  Hajjana.  l«a  fuis..  station  2a23,  Atbatrow.     *  Proc.  U.  8.  Nat  Mu«..  x v,  251, 1892. 
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slender,  tapering,  granulate,  nlightly  convex  to  ea<'h  other,  leaving  a  narrow  interppa<'e  at  liase  and 
toward  extremity.  Hasal  antennal  joint  with  two  nhort  distal  H])ines — one  at  innt^rtion  <»f  s<H*ond  joint, 
the  other  terminating  a  longitndinal  ridge  and  ju8t  visible  In'side  rostrum  in  a  ilornal  view.  Cheli}H.MlH 
tul)erculou8;  palm  slightly  (tomprestjed,  thre<»  times  as  long  as  wide;  lingers  slightly  gaping  in  male, 
the  da<^tylus  with  a  l)n)a<l  basal  tooth.     And)ulatory  l(»gs  i)ulK»s«*ent. 

Dimensions  of  male:  Kntire  length,  22  mm.;  length  of  rostral  horns,  7.5  nnn.;  branchial  width, 
including  opines,  10  nnn.;  without  spines,  S.5  mm.;  width  iK^twi^en  tijwof  pn^M'ular  spines,  fi  nnn. 

Sjx^cimens  were  taken  by  tht»  Fixh    Ifatrk  as  follows:  Off  St.  Thomjus,  20  Ut  2.S  fathoms,  stations 

6079,  6080;  off  Cnlebra,  15  to  15}   fathoms,  stations  iiOHl,  fi0t»8;  off  VitMpies,  15  to  16  fathoms,  stations 

6091,  6092;  off    Hnma<,-ao,  12J    fathoms,  station   60t)S.     Previously  collecUnl   at    Florida  Keys,  2  to  9 

fathoms  (Stimps<^m);  l)etween  Jamaica  and  Haiti,  2,S  fathoms;  St.  Thomas;  off  Ca|)e  St.  Hoque,  Brazil, 

20  fathoms. 

OenuB  PICBOCEBOIDES  Mien. 

Picrortroiden  Micrs,  Challenjfer  Ropt..  Zool..  xvii.  77,  iHSi;. 

Carapace  narrow  and  roundtnl  iM^iind,  <ronstrict<Ml  In^hind  the  orbits,  which  are  tubular  an<l 
project  laterally.  The  width  at  the  orbits  i^juals  or  excei^ls  the  greatest  wi<lth  at  branchial  regions. 
The  orbits  have  a  long  prtHK'ular  and  a  short  j)osto<'ular  spine  and  an^  emarginate  alH)ve  and  l)elow. 
Rostral  horns  long,  slender,  and  widely  sejwirated  at  Vnist*.  AlMlomen  seven-jointe<l  and  transversely 
ridged  in  l)oth  sexee;  in  the  male  the  ridges  corrc»siKjnd  to  similar  elevations  on  the  stennnn,  which 
are  rounded  and  separated  by  de(»p  depressions.  Epistome  transverse.  Antennular  fosm^tti^  small, 
deep,  antl  well  defined.  Biisal  joint  of  antenna  considerably  enlargi*<l  and  arme<l  with  an  oblique 
keel  immediately  l)ehind  the  nejct  joint;  following  joints  slen<ler.  Outer  maxilli{HNls  small;  menis 
joint  distally  tnmcrate,  antero-i»xternal  angle  obtusi»,  antero-internal  angle  emarginate. 

Gheli|)eds  nuKlerately  elongate,  rather  slender;  palms  slightly  compn^m^l  antl  more  than  twice 
as  h>ng  as  broa<l;  fingers  with  an  intermarginal  hiatus  at  base,  .\mbulatory  k»gs  very  slender  and  of 
moilerate  length,  joints  sulH*ylindrical,  unanntHl;  dactyli  slightly  an-uate. 

Picroceroides  tubularis  Miers. 
PicTftrtroidc*  tulmlariti  MUth.  ('hnlloiiKor  Uept..  Z<x>l..  xvii.  77.  pi.  x,  f.  1.  lS.s<;. 

Carapace  mo<lerati^ly  convex,  nuich  longer  than  bnuul,  but  little  dilate<l  at  branchial  n^gions. 
Frontal  sjwce  concave;  gastric  region  somewhat  clevatiMl  and  ol>s<"urely  tuln^rculatiHl;  the  canlimr 
region  l)ear8arounde<l  proTninence  and  the  intestinal  rt»gion  aslen<lerspine;  thecervi(«l  an«l  bninchitH 
cardiac  sutures  are  continuous  and  form  a  hmgitudinal  sinus,  se|>arating  the  bmnchial  from  gastric  and 
cardiac  regi<ms.  The  tubular  orbit*«  project  latemlly  to  a  remarkable  dt^ree,  and  e^u'h  In'ars  a  very 
long  preocular  and  a  small  j)Ostocular  spine,  and  has  two  notches  in  the  inferi<jr  and  one  in  su|)erior 
margin.  Rostral  spines  in  adult  male  four-fifths  the  length  of  remainder  of  carajmce;  very  slender, 
slightly  cur ve<l,  and  remote  from  each  other  at  base.  The  basal  antennal  joint  has,  lH'si<U^the  antero- 
internal  crest,  two  small  tei'th  on  margin  of  orbit  and  a  third  on  distal  margin. 

Chelii)eds  unevenly  granulate<l;  the  outer  surfmv  of  jwilm  has  a  slight  longitudinal  depn»ssion  near 
uj)per  surface;  the  dat'tylus  has  a  strong  tuln^rde  near  its  l)as<».  ('ani|>ace  an«l  andmlatory  l(»gs  rather 
thinly  j)ulH.'scent;  the  margins  of  rostrum  and  of  the  fnn*  jMnluncular  joints  of  antemia*  have  some  longer 
hairs,  some  of  which  are  clavate. 

Dimensions  of  male:  Ixingth  of  rostnnn,  exclusive  of  horns,  22.5  mm.:  bn»a<lth  at  branchial 
regions,  15.4  nun.;  brea<lth  l)i»twt»en  i\\m  of  postocular  spines,  17  mm. 

Off  Ilabana,  .'LS  fathoms;  l)i»t ween  Jamaica  and  Haiti,  2,S  fathoms;  Fernamlo  Noronha  and  l^ihia, 
shallow  water  (Miers).     Off  St.  Thomas,  20  to  23  fathoms,  station  (>079  {Fit^h  Hawk). 

OenuB  PITHO  Bell. 

Pitho  Bell,  I'roc.  Zool.  StH'.  liondoii.  in.  172.  1M35. 

OlhimUi  Bell,  Trans.  Z<m)1.  }^<m^  Loiulon.  ii.  r>6.  isiui. 

/»£/or'«iM«Glst<'l.  Xfttur.  Thit'rrew-iis.  p.  x.  IHIH.     (Sul»stitnte<i  for  Pilho  Bell,  wiid  to  Ih»  j)rt»<H'eupleil  by  Pyttu>  FahriHun.) 

Entjyzinnaria  (Jistel,  1<k'.  oit.    (Substitiiml  for  Othonia,  pre<MM'upie<l). 

Microrynrhu*  DcsboiUH*  in  De-^ilMHnu'  it  Schnunni.  Crust.  (fUH«leIoii|H'.  '10,  l>«i7. 

Cara{ttice  truncate  in  front;  frontal  region  wide;  rostrum  very  short,  formed  of  two  small  teeth. 
Orbits  small,  tubular,  and  dt^ep;  eyes  slender.  Outer  anteniue  short;  basal  article  lamellost*,  forming 
floor  of  orbit;  second  article  fiat,  short,  and  broad,  espe4!ially  in  terminal  portion;  third  article  flat, 
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hut  Hiiialler;  flagelluiii  very  small.  Carai>a<i'  oMonjj-oval,  ant**ro-lateral  and  poHtero-Iateral  lK)rder8 
f<»rinin^  t<»>retl»er  a  Hlijjhtly  arcuate  line.  Merus  of  outer  inaxilli{»e<lH  dilateil  outwanlly  and  very 
slijrlitly  notehe<i  on  inner  nitle  for  insertion  of  jiiilpUH.  Chelij>iNis  with  fin^rerfi  H|NM»n-ti1ia|)e4l;  liamlK 
more  or  le^•H  compreiiseil.  Amhulatory  K*^  ptout  and  rather  nljort:  daetyh  siiarpand  Hpinulout^  l)elow. 
AlMlomen  of  mah»  narrow  and  forme<l  of  si'ven  article**.  Straight,  ^*tiff  hairs  lK)nler  the  aiitenn;e  and 
are  arrangwl  in  a  series  of  tufts  on  the  pter>goj*tomian  n»^ons. 

Key  to  the  Porto  Rican  ^j^ecies  of  the  genus  I^tho. 

A.  AiitrnHlatoral  tevth  obtujic  (in  the  Hiliilti:  second  aiitennal  segment  witli  it«  outer  lol»e  slnHigly  proflnceil 

laterally nciUeata 

A'.  Aiilero-lateml  teeth  acute. 
B.  ( 'a raf»ace  covered  with  frranules  tiftiKHl  with  hairs:  lateral  teeth  diminisihiiifr  in  si/e  fn»m  the  tirM  to  la.«it, 

the  se<*oiul  and  third  not  united  at  Imim' ntimbiUs 

B'.('arMi«ace  with  no  conspicuous  granules.     I^ateral  teeth  not  diminishing  in  size  fn»m  the  first  to  last,  mt- 
ond  and  third  more  or  less  united  at  liase. 
('.  iSiH-und  lateral  tooth  much  redueed.    Carapaee  almost  smooth.    Chelipe<ls  of  adult  male  very  elongate. 

cylindrical anuvxfon 

C.  Sei'ond  lateral  tooth  but  slightly  re<luce<l.    Carajwice  tuN'rculate.    ('heIliH'<ls  of  n<lult  male  Icxs  elongate, 

bnmd.  heavy themiinieri 

An  '^(Mhoiiin  nora  SjpeeieXj  von  Martent*,"  iy  reconle<l  hy  (nmdlach  from  Aguadilla;  it  may  be 
one  of  the  al>ove  species. 

Pitho  aculeata  ((Tibl)e8). 

Hyag  acuUnhi  <;ibbes,  I*nx*.  Amer.  Asstx*.  Adv.  S<*i..  ni,  171.  IH-tO. 

Othouia  anUtatn  .Stimp-son,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  49,  1«59:  Rathbun.   Phk".  V.  .S.  Nat.  Mu«..  xv.  '25f),  pi.  xxxiv, 

(ig».land2,  1K92. 
l*itho  aculeata  Rathbun,  Ann.  Inst.  Jamaica,  i.  7.  1897. 

Carapace  a  little  longer  than  hroad,  almo*'t  sm(M)tii  alxne  in  atiult,  more  or  less  tulK»rcuIou8  and 
granulous  in  young.  Widtli  lx?twi»en  outer  orbital  angles  two-tliinls  of  entire  width.  Preorbital  and 
external  orbital  angles  suliacute.  Antero-lateral  margins  armed  with  five  teeth  (exclusive  of  orbital 
angle)  more  or  less  triangular,  obtusi^  in  the  (jld,  acute  in  young,  the  se<*ond  and  thinl  coalesced  at 
their  l>ase,  the  fourth  and  fifth  small.  Frontal  teeth  small,  flat,  triangular,  obtiLse.  Basal  article  of 
antenme  wi«le;  that  jxirtion  of  its  anterior  margm  situate<l  outside  of  the  insertion  of  the  second  article 
is  ilenticulate;  a  deep  groove  iK'tween  this  crest  and  frontal  lH>rder,  a  second  gr<M)ve  on  the  carapace 
]»arallel  to  first.  Sei'ond  article  with  an  outer  IoIk'  much  prfxluce<l  laterally.  CheliiKMls  strong  in  the 
full-gn)wn  male,  alxjut  1.5  times  as  long  &s  carapace;  ann  angular,  with  thret*  depressed  tuliercleson 
upi)er  margin;  wrist  with  a  snKK>th  longitudinal  crest;  palms  compressed,  alxMit  1.5  times  as  long  as 
wide;  fingers  widely  gaping  for  their  distal  two-thinls,  with  a  tooth  near  base  of  dactyl.  Chelipeds  in 
the  yomig  male  and  in  the  female  short  and  weak;  fingers  evenly  dentate  and  in  contai-t.  The  (tarpal 
joints  of  the  ambulatory  legs  have  a  bniad,  deep  groove  on  the  outer  surface.  Appendages  of  firet 
si»gment  of  alxlomen  in  the  male  are  brown  in  color  for  their  distal  half,  the  l)rown  i>arts  in  contact 
for  half  their  length,  diverging  at  extreniitic*s  in  slight  curves  convex  to  each  other,  each  appendage 
terminating  in  a  right-angle<l  h<M)k,  the  jniint  of  which  is  directe<l  toward  nu*4lian  line  of  carapace. 

Dimen.^ions  of  male:  length,  27.5  nun.;  width,  20  nun.;  width  a<T(xss  orbits,  17  mm. 

Florida  Keys;  Bahamas;  West  Indies.     Porto  Rico:  Bix-jueron  Bay;  Culebra. 

Pitho  anisodon  (von  Martens). 

iHhitniaauii»MioH  von  Martens,  Anrh.  f.  Nalur..  x.xxvni.  S3.  i»i.  iv,  f.  :J.  1872. 

(Hhonia  Ihcnniuuri  Rathbun.  Phk-.  l*.  S.  Nat.  Mils.,  xv.  255.  i»l.  xxxiv.  flg^.  :i  and  4.  lv/2.     iNot  O.  Ihenninirri  S<rhnimm.) 

l*itho  aiii»nion  Rathbun,  .\iin.  Inst.  Jamaica,  r.  H.  lsy7. 

AIHcmI  to  /'.  actUeota.  Front  nuich  narrower,  width  l)etween  outi»r  orlntal  angU*s  btit  little  more 
than  half  the  entire  width;  rostnim  mort» advance<l  and  le.**s«leflexe<l.  A  si i^rhter  groove  runs  from  tip 
of  inner  upj>er  angle  of  orbit  to  l>asi»  of  rostrum.  Orbital  anjrles  h^*j  a<lvanct^l  an«l  less  conspicuous, 
though  more  acute.  Se<-oud  article  of  antenna  with  a  shorter  outer  lo})e,  din»<'te<l  forwartl.  Antero- 
lati'ral  teeth  sharp,  the  last  two  of  gcxxl  size,  the  second  much  re<luce*l.     Carajjace  smoother  and  more 
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pul)e«cent.  Chelipe<lH  of  full-grown  male  fruiu  1.5  to  iiwirly  2  tiniofl  aw  lonj^  an  farapafo;  {miIiiih 
longer  and  narrower  (3  tinieH  as  long  a«  wi<le);  arm  mort^  cylinilrical,  lens  anghnl  an<l  nearly  smooth; 
wriHt  nearly  emfK)tli.  Car|>al  jointn  of  ambulatory  It^gs  longer  ami  sl«'ndert»r  with  a  shallow  gnnjve 
on  outer  surface.  ApiH'ndages  of  alnlomen  of  male  with  the  <listal  thinl  of  a  light  brown  color,  gradually 
tai>ering  and  arrange<l  in  form  of  a  lyre,  widely  spreading  at  ti|>s. 

Dimensions  of  male:  Ix^ngth,  .S0.5  mm.;  width,  21)  mm.;  wi<lth  across  orbits,  16.2  mm. 

From  Florida  to  UnitiHl  iStntes  of  Colombia  and  Guadelouj>e.     Culebra. 

Pitho  Iherminieri  (Schramm). 

OUutnia  Ihcrminitri  S<'hrainm,  Crust.  (iuH(l<>l<iuiH'.  "Jt),  isiJT:  A.  Milno  E<I\vnnls.  ('rn>il.  Rok.  Mcx.,  lir»,  pi.  xxiv.  f.  5.  Ih75. 

(Not  O.  Vurminicri  Rathhmi,  isiri.  ) 
Othmiia  t^in>liii(usii<  Knthhuu.  I'roo.  V.  S.  Xat.  Mu.s..  xv,  !iVi,  pi.  xxxv,  ijrh.  1  niu\  2,  isyj. 
Pitho  Ihtnninifri  KHthbuii,  Ann.  In.*>t.  Junmicu.  i,'8,  1S07. 

Carapace  rough  with  tuben'U»s  of  differtait  sizes,  as  bn)ad  as  long  in  the  adult  male,  longer  than 
broad  in  other  fonns,  very  narrow  1)ehind  in  males,  mu<'h  witler  in  females.  Fronto-orbital  width 
alxnit  half  the  entire  width  in  adults,  wider  in  the  young.  Frontal  tiH*th  slightly  more  iMlvance<l  than 
orbital  angles.  Second  an<l  third  lateml  teeth  sulnnjual;  fourth  and  fifth  nmch  re<luee<l.  Second  joint 
of  antenna  similar  to  that  of  I\  anw/(/o/<,  but  wider. 

Chelii)e<ls  similar  to  those  of  /*.  arn!tat<t.  ApiH.*n<iages  of  alMloinen  of  male  in  contact  at  alHKit 
three-fifths  the  distance  from  distal  end,  then  separating  slightly  in  faint  curves  concave  toeai'h  other, 
and  again  converging  iK'fore  they  finally  sjiread  out  at  tii)s;  distal  threi»-tifths  yellow,  very  slender, 
tapering  gnKlually  to  a  fine  iH>int. 

Dimensions  of  male:  Ix»ngth,  25  nun.;  width,  25  mm.;  fronto-orbital  width,  13  mm. 

Mayaguez  Ilarlnir,  1)7  to  120  fathoms,  station  (i(X>7;  off  ViiHjues,  14  fathoms,  stati<»n  ()()85.  It  is 
extremely  doubtful  if  the  s[K»cimen  ialn^led  "Station  tiOtiT"  came  from  the  de])th  indicated. 

The  s|)ecies  ranges  from  Charleston,  South  Carolina,  to  Cape  St.  Rtxpie,  Brazil,  in  from  1  to  20 
fathoms. 

Pitho  mirabilis  ( IIerl>st). 

Cancfr  mirnhUitt  UvTXmt,  Natur.  Kral»lx>n  \i.  K^•b^^^  n,  l.VJ,  pi.  xxxvii,  f.  :{,  17W. 
(Hhonia  nttnuda  Kathbun,  Phk*.  \\  S.  Nat.  Mus.,  xv,  258.  pi.  xxxvi,  f.  1,  isw. 
PiUut  inimbUin  liathbun,  Bull.  I^b.  Nat.  HImI.  Stato  Tniv.  Jowa.  iv.  25s.  IMUH. 

Carapace  as  broad  as  long,  widest  at  fourth  antero-lateral  t4K>th,  much  swollen  in  Inith  <lire<'ti(ms, 
transversely  rising  abruptly  innn  l>ast»s  of  latenil  tiH'th,  longitudinally  rising  in  almost  an  i*<iual  curve 
fn)m  lK»hind  the  front  and  fn)m  iK)sterior  margin.  Regions  faintly  indicattnl.  Carapace  covere<l  with 
granules  more  thickly  set  on  jMwterior  half;  long,  Wnv  hairs  priKv^^l  from  top  of  granules.  Along  the 
outer  margins  of  the  gastric  lol>es,  bunt^lu^s  of  granules  Ix'si't  with  coarst^  hairs  form  a  bn>ad  line  which 
iscontinued  to  rostrum.  Ii(»stral  teeth  sharp,  pHnluceil  lx\vond  orbital  angles.  Preorbital  tooth  r»btUHt», 
less  phkIucihI  than  iM)storbital,  which  is  subacute.  Antero-lateral  teeth  usually  five,  iu*ute,  sei>arattHl 
to  their  haws,  the  first  the  largest,  the  others  as  a  rule  cU^Teasing  in  size  to  the  last,  the  tips  making  a 
single  curve.  Anterior  margins  of  teeth  thickentnl.  Antero-latt^ral  margin  marktsl  by  inconspicuous 
granules  irregularly  place<i,  giving  th(»  t^t^th  the  app<»arance  of  l>eing  themwlves  minuti^ly  dentate. 
Basiil  article  of  the  anUwina  with  a  sharp,  longitudinal  groove^  through  the  middle;  t<N)th  at  distal 
extremity  slightly  more  pnKluctHl  than  upi>er  inner  angle  of  <>rbit  and  visible  in  a  dorsal  view;  outer 
lobe  of  second  article  directe<l  forwanl;  thinl  article^  as  broa«l  iis  long.  Alnlomen  and  st4*rmun  minutely 
pubes<'ent;  abdominal  appendages  in  male  iliverging  slightly  at  distal  ends,  booked  at  tips. 

Chelii)eds  in  both  sexes  slender,  longer  than  ambulatory  legs,  finely  punctate,  upjK'r  mar^^in  with 
thiidy  scattered  hairs;  arm  angular,  a  few  small  tulH*rcU's  on  the  upi>er  margin;  hand  slightly  ta|H'ring 
distally;  fingers  in  male  gaping  for  the  proximal  third,  a  t«H>th  on  dactyl;  in  the  female,  fingers  evenly 
dentate  and  in  contact  for  nearly  their  whole  length,  a  slight  gajK*  at  proximal  end.  Ambulatory 
legs  very  hairy  al>ove,  first  pair  reaching  to  about  middle  of  manus. 

I^ength  an<l  width  of  female,  17.5  nun.;  wi<lth  of  front,  i).8  mm. 

Key  West;  Bahama  Banks.     I*uerto  Keal,  Porto  Kico. 
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Family  PARTHEN0PID.4:  Milne  Edwards,  1834;  White,  1847. 

Racial  joint  of  antenna  very  small  and  enil)e<ide<l  l)etween  the  fnmt  and  the  floor  of  the  orbit. 
Chelij»edj<  va^ftly  longer  and  more  mai<sive  than  the  other  leg8. 

Key  to  the  Porto  Rican  genera  (tf  the  family  Partluniopid^r. 

A.  ('HrajMice  not  laterally  expaiidc*!  over  the  ambulatory  legs. 
B.  Carajtace  tuJx'reiilate. 

('.  ('arap«<*e  eini  vex.     Pter>'g«>8t<»mian  and  Hubheyvatic  repioiiH  not  <leeply  exeavated Ijumltrut 

(".  Caraptwe  deprejcHxl.     Pterj'gostomian  and  subheiiatic  regions  excavate<l,  this  ex<*avatioii  forming,  when 

the  cheliiKKls  are  retracted.  j»a.»<sagi*si  t<»  the  efferent  branchial  apertures Plaiylambrut 

W.  Carajiace  .•«moolh  (except  for  a  few  strong  spines). 

C.  (^arapace  high,  without  a  stnmg  lateral  Mjiine Stdetiolambnis 

C  C^irapace  depress^'d.  with  a  strong  lateral  spine LeiolambruM 

A'.  Carapace  more  or  le.'-s  exfmnded  to  form  a  vault  in  which  the  ambulatory  legs  art?  coiu-eale<1. 
B.  Carapace  greatly  expande<l  both  laterally  and  |>osteriorly.     Pterygostomian  region  ^m<MUh.  not  ridge^l . . .  f.'n/;>/'/;Kxiia 
B'.  Carapace  ex pan<le<l  laterally,  but  not  posteriorly.     Pterygostomian  and  subhe|>atic  regions  traverse<l  by  a 

granular  ridge Hrtentaypta 

OenuB  LA1CBBT78  Leach. 

Lanibni*  Leach,  Trans,  Linn.  Soc.  L<mdon.  xi.  pp.  308  and  310.  1X15. 

Carapace  either  l)roa<lIy  triangular  or  ovate-jK'ntagonal  with  short,  pointe<l  front.  Surface 
granular,  tul)ercular,  or  spiny.  Eyes  incloscil  in  distinct  orhiti*,  with  a  suture  above  an(i  hiatus 
l)eIow,  the  hiatiw  oi*cupie<l  by  the  secon<l  joint  of  antennal  peiiuncle.  The  antennules  fold  obi iijuely. 
Antennie  small;  their  basal  joint,  which  is  extremely  short  and  does  not  reach  the  front,  is  wtKige<l  in 
between  the  antenniilary  fossa  and  the  large  lol)e  that  constitutes  fl(K)rof  orbit.  Buccal  frame  usually 
qiuwlrangular,  8<^)metimes  a  little  narrowi*<l  in  front;  completely  close<l  by  the  external  niaxilli{)e<Is. 
CheliiHHis  usually  of  munense  size  and  length,  out  of  all  proportion  to  the  short,  slender  ambulatory 
legs;  arm  and  hand  usually  prismatic  with  the  l>onlers  stnuigly  dentate;  fingi^rs  nuich  shorter  than 
palm  and  abruptN-  curves!  inward  and  a  little  downwanl. 

Xtambrus  ag'onus  Stini])Hon. 

Lanibru«  Of^nm*  .Stimiwon.  Bull.  M.  <,'.  Z.,  il,  131.  1871:   A.  Milne  F^lwanls,  Crust.  Keg.  Mex.,  151,  1878.  pi.  xxvni.  f.  3,  1879 

Carai»ace  ovate-[>entagonal,  alnjiit  one-fifth  broa<ler  than  long,  with  roun(ie<l  side**,  without 
angles;  a  nuMlerate  jKjstorbital  constriction.  Depressions  ])etween  regions  not  remarkably  dt»ep. 
Surface  ci^arsely  punctate  or  ennled,  with  numen^us  granules  and  tuljen-les;  the  lai^ger  tul)en!les  more 
or  less  spiniform  and  arrange<l  as  follows:  Five  on  gjistric  region,  of  which  four  are  near  the  middle  in 
a  transverse  line,  an«l  another,  larger,  on  m(*<iian  line  liehind  them;  thret*  in  a  longitudinal  row  on 
cardiac  region;  one  on  each  side  of  urocardiac  lol>e;  five  on  eai'h  branchial  region,  the  jK^isterior  one 
being  pndongtHi  in  a  spine;  one  on  t*a<'h  hepatic  region.  The  antero-lateral  margin  of  branchial  region 
is  armeil  with  six  small  teeth;  l>elow  and  l>ehind  the  hwt  three  is  a  short  denticulate  crest;  l)elow  this, 
a  stout  spine.  Rostral  tooth  narrow  and  j»ro<luce<l;  a  few  denticles  at  its  Iwse  on  either  side.  Several 
spines  on  outer  margin  of  orbit  and  a  small  spine  on  upper  surface  of  eye.  A  conic-al  tul)ercle  on  each 
sitle  of  sternum  near  base  of  cheliiHHis;  another  on  coxal  joint  of  chelij>e<is.  The  siH'ond  segment  of 
alxlomen  ha*<  a  sharp  transverse  crest,  forming  a  lobe  in  the  ct»nter  an<l  a  tooth  on  each  side.  C'helii»e<is 
very  long  and  slender  (the  arm  aln^ut  l.'SS  times  the  width  of  the  cara|>ace),  their  upjter  surface 
finely  nigose.  An  irn*gular  row  of  dentiform  tuliercles  near  the  middle  «>f  the  upjier  surface  (»f  arm 
and  wrist  and  nearer  the  outer  margin  of  han<l;  inner  and  outer  margins  of  anu  and  wrist  with  similar 
tulx'n'les.  UjK>n  the  upj>er  margin  of  hand  a  series  of  eighteen  or  twenty  irregular  teeth,  increasing 
generally  in  size  to  a  j>oint  near  the  fingers,  when  they  diminish;  on  the  outer  margin  four  to  six 
lanirer  teeth  and  many  interme<liate  smaller  ones.  Ambulatory  legs  long,  for  the  genus  (the  first  one 
reatrhing  end  of  wrist ),  slender,  bare,  and  almost  smooth,  having  only  some  faint  indications  of  spinules 
on  upper  margins  of  meral  joints. 

Dimensions  of  male:  l^ength  of  carapace,  17.5  mm.;  width,  20.K  mm. 

(lulf  of  Mexico;  Florida  Keefs  and  CariblH-an  Sea;  25  to  S4  fathoms.     Mayaguez  narl)or,  75  to  76 

fathoms,  station  6(>)8. 

Oenns  PLATYLAKBBT7S  Stimpion. 

Ptatylamhru n  >ix\m\*f»n\.  Bull.  Mus.  Comp.  Z<m»1..  ii.  129.  1871. 

Closely  allie<l  to  lMmhrnj<j  of  which  it  may  l>e  only  a  sul)genus.  Cara|)ace  strongly  carinate<l  or 
tul)erculated,  broadly  triangular  (considerably  broailer  than  long),  with  rounded  sides  and  abroad 
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but  Hbari>-i)ointe<l  pn^jet^tinp  n»MtnHii;  no  ]KM<t(K'ular  coiiHtrirtion.  Cht»H|H.'<lH  with  ann  and  hand 
Htraight,  «hari>ly  trigonal,  iUv  tnlgt^n  of  tlii'st*  joints,  a«  alno  onttT  t^ige  of  (•aqnis,  iKMng  vt* ry  nharply 
and  Btontly  H<*rratt*<l.  In  the  typical  HjH^cit'H  the  raraiwwe  is  much  flattcninl  and  the  pterygoHtouiian 
and  subheiwitic  regions  strongly  excavate<l  (piite  to  the  infero-exterior  margin  of  the  orbit,  fonning, 
when  the  cheliinMls  are  retracteil,  covere<l  afferent  j>a.ssagi»t>,  the  external  afwrtures  of  which  are  Hivn 
l)etw«H*n  the  base  of  the  (inger  of  cheii|KMl  and  margin  of  or])it. 

Platylambrus  serratus   (Milne  I'^lwards). 

Lambrus  strnUu*  Mllno  Edwanls  Hist.  Nhi.  (.'niMt..  i.  \^>1.  \KU. 

Ptatylambrusifcmitmt  A.  Miliic  E<lwarrlK,  Cnist.  Rrjr.  Mox..  \'n\,  pi.  xxx,  f.  1,  1S7S,  and  »yiioiiymy. 

Carajmce  alx)Ut  1.5  tinu^s  as  broad  as  long,  depresse*!;  the  furrow  He|iarating  the  gastric  from  the 
branchial  regions  is  deep;  elevations  f»f  the  carapace  ornanientiHJ  with  numenms  une<)ual  tulierclee, 
some  of  which  on  the  branchial  region  art*  sharp.  Rostrum  short  an«l  narrow.  Antero-lat4*ral  margins 
cut  into  seven  or  eight  triangular  teeth,  and  terminating  iH>steriorly  in  a  largt*  Hat  spine,  dirt^ctcnl 
nearly  straight  outward.  Postero- lateral  br»nler  arnuHl  with  thre*»  short  en^'t  spines,  the  last  of  which 
limits  the  posterior  lK)nler.  A  large  merlian  tul)en*le  on  jK>sterior  lfc»nler.  ChelijHMls  huig  (the  length 
of  ann  ecpialing  width  of  carajmce  without  spine*)  and  flattened!;  lower  face  smcnHh;  outer  maivin 
cut  into  triangular,  sharp  tet»th,  of  which  nine,  alternately  large  an<l  small,  are  tm  the  hand;  teeth  of 
inner  margin  smaller  and  mort*  numerous  (15  or  !♦>  on  the  lian<l) ;  upjK-r  surfac^e  showing  a  few 
tuliercles  on  the  hand,  but  more  on  the  arm,  where  there  is  an  obliipiely  longitudinal  row.  The  liret 
ambulatory  leg  doefi  not  reach  end  of  arm;  thwe  legs  are  slightly  spinulous,  but  in  the  main,  smooth. 

CJolor,  nisy  gray,  sometimt^s  sixitte^l  with  black;  fingt^rs  carmine,  t«H»th  lK)nlere<l  with  blat'k  (A. 
Milne  Edwards). 

Dimensions  of  male:  Length,  lS.5mm.;  width,  27. S  mm. 

From  North  Carolina  to  (xulf  of  Mexico  and  West  Indies,  5  to  'M)  fatluims.  Mayaguez  HarU>r,  1 
young  male. 

Oenus  LEIOLAMBBT78  A.  Milne  Edwards. 

lAudntnbru*  A.  Milne  Kdwanls,  (.Tu^l.  Rojr.  Mex..  11^.  1S7H. 

Carai>ace  hexagonal,  ccmsi<lerably  broader  than  long,  with  a  strong  spine  near  middle  (»f  its  lateral 
margin.  Surface  depn'sstnl,  .Mm<M)th,  or  nearly  s<»,  with  thnn*  low  longitudinal  elevations,  (»ne  ineiliaii, 
the  others  branchial.  Front  subtnnicate,  with  a  minute  me<lian  |MMnt.  Orbits  with  a  c1i>sim1  fissure 
al)ove,  a  large  V-shape<l  fissure  Inflow  towanl  <»utsi<le,  and  an  inner  hiatus  in  which  is  Kxlged  the 
antenna.  Hasal  joint  of  antenna  very  small.  .Vntennuh>s 
folding  almost  longitudinally.  Buccal  frame  narrowing  a 
little  forward,  l<K)s<*ly  coven*<l  by  external  maxillijH'ds; 
these  hist  have  an  anteriorly  ta|>ering  is<'hium.  a  merus 
with  a. semicircular antenM'Xternal  outline,  antero-internal 
angle  nnrtangularly  Ui^tchtnl;  merus  and  ischium  of  the 
endognath  (not  the  exognath)  lH)nlertHl  with  long  hairs 
which  form  a  ventnd  covering  to  the  afferi'ut  channels 
of  the  bnuichia*.  C-heliiKnls  very  long,  sharply  trigonal, 
somewhat  uniHpial;  marginal  t^^'th  small  and  numenms. 
The  fingers  gain^  in  the  larger  claw.  First  pair  of  ambu- 
latory U?gs  the  shortest. 

Xteiolambrus  nitidus,  sj).  nov. 


¥ui.  VI. — Ln'(tl(nnbnmnitittti*,  male,  X  2.5. 


(-arapjice  alM)ut  thn*e-fifths  as  long  as  bn>a<l,  ant<*ro- 
lateral  and  iK)stero-lateral  margins  sulnnpial;  the  surfac<» 
is  coarsely  punctate  in  elevatwl  n^ions,  snuMjth  in  de[)res- 
sicms,  a  little  granulous  along sunmiit  of  liranchial,  <ardiac,  an<l  |K>sterior  part  of  mesogastric.  Margin 
of  front  f«*ebly  tridentate,  not  advance<l  In'yond  antennular  fossettes.  Orbits  wider  than  long  and 
completely  tilled  by  large  eyes.  Antero-lateral  margin  ol>scurely  t<K)the<l,  the  tcH'th  having  denticulate 
margins.  I-Ateral  spine  strong,  acuminate,  directed  either  outwanl  or  somewhat  Uurkwani,  and 
slightly  upward.     .\  small  tulK^rcle  on  postero-lateral  margin  at  end  of  branchial  ridge.     Kxtnunities 
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of  }Hjt<teri<)r  iiiaiigin  either  angular  or  inarke<l  with  a  small  tooth.  Inner  lobe  of  orhital  floor  prodiuxil 
nearly  to  line  of  front.  Chelipe*.!**  narrow,  lower  nurfaoe  smooth,  upper  Hurfaoe  with  a  scant  uiai^nal 
fringe  of  hair.  Ann  with  upper  surface  <-onvex  and  s<-abrous,  anterior  nmrgin  anned  with  many 
small  denticulate* I  teeth,  of  which  three  or  four  are  noticeably  larger  and  sometimes  spiniform; 
lK**terior  margin  evenly  denticulate  and  terminating  in  a  spine.  Outer  margin  of  wrist  denticulate, 
inner  margin  granulate,  a  longitudinal  line  of  granules  through  middle  of  upper  surface.  Hand  ^^ith 
denticulate  inner  and  outer  margins,  with  granules  along  outer  margin  of  upper  surface.  Thumb  not 
lient  d«>wn  or  in,  prehensile  e<lge  with  three  or  four  large  teetli.  Movable  finger  spinulous  on  upi>er 
surfatv;  a  .»*pine  at  tenninal  thini  rlirected  tlistally;  prehensile  eilge  finely  tfKjtheil.  Fingers  of  lai^ger 
claw  with  a  small  gape.  I.ast  three  pairs  of  ainbulat<.)r>'  legs  reaching  beyond  end  of  arm;  first  pair 
Ijarely  reaching  dactylus  of  second.  I>Jg8  almost  sm<K)th;  lower  margins  of  meral  joints  very  finely 
denticulate.  The  thini,  fourth,  and  fifth  abdominal  segments  in  the  male  fused;  all  separate  in  the 
female. 

Male:  Length  of  carapiace,  6.4  mm.;  width,  10.3  nmi.;  length  of  chelipeii,  al)Out  20  mm. 

Mayaguez  Harlx>r,  12  to  18  fathoms,  station  6061;  3  males,  5  females,  types  (Cat.  No.  23776  >. 
Mayague2  Harbor,  7  to  12  fathoms,  stations  6058,  6059,  and  6060:  San  Juan  Harbor,  4^  to  5^  fathoms, 
station  6054. 

Up  to  thih  time  no  representative  of  this  genus  had  been  taken  in  the  Atlantic;  the  type  spe*.-ies, 
L.  punrtati»ntiiuif  (Owen),  from  Lower  California,  has  a  much  smaller  lateral  spine,  larger  ixjstero-lateral 
an<l  posterior  spines.  an<l  smaller  orbits. 

Oeniu  80LE1I0LA1CBBU8  StunpMiL. 

,St/lfntdantltruf  Stimpson,  Bull.  Mui?.  (.'ump.  Zool..  ii.  VS2.  1?<71. 

Carapace  {pentagonal,  more  or  leas  broad  than  long;  |Mjsterior  side  of  i>entagon  much  the  shortest, 
the  other  four  sides  alx)Ut  equal.  Mai^n  acute  on  all  sides,  forming  a  slight  crest.  The  upjier  surface 
is  nake^i,  glo^y,  strongly  convex,and  bears  four  protul)erances — one  gastric,  one  oarriiac,  and  two 
branchial.  iTa»*tricand  (rardiat*  protuberances  more  or  less  triangularly  pyramidal;  branchial  protuljer- 
am-e  arme<i  with  an  a<'ute  ridge  running  obliquely  t^)  ]>osteri>-lateral  margin  of  carapace.  Frontal  regi<m 
slightly  convex,  no  protul)eraui-e  on  orbital  region.  Rc^nnn  short  and  blunt  or  faintly  tridentate. 
(>rbits  round,  a  clo^tnl  fi.«*iure  a>x)ve.  Basal  joint  of  external  antennaf  alK>ut  as  long  as  next  joint. 
EpLstome  c<:>ncave.  Fn>m  the  anlero-extemal  angle  of  the  buccal  area  a  sharp,  elevated,  crenulated 
ridgt»  extends  to  outer  l>ast»  of  chelij>eil,  seftarating  concave  pterygostomian  from  subhei)atic  region, 
which  is  also  cfm^-ave  and  channel-like.  When  retracted,  the  extremity  of  hand  of  chelipe<l  covers 
pter}*gostomian  region,  forming  the  afferent  passage.  External  maxillipeds  fit  accurately  the  buccal 
area  and  closely  against  ea^'h  other  nithin;  exognath  concave,  fonning  part  of  wall  of  afferent  channel, 
which  is  defined  within  by  a  slight,  elevated  ridge  on  outer  side  of  ischium  of  endognath;  the  merus 
has  a  prominent  anten>-extemal  angle,  its  surface  concave  toward  antero-interior  angle;  no  notch  for 
insertion  r»f  {talpus,  which,  except  at  origin,  is  concealed  behin«l  the  other  joints  of  en<lognath.  The 
chelijjeds  resemble  those  of  Ijumbrux,  except  that  the  fingers  are  very  small  and  the  dactylus  is  gener- 
ally at  right  angles  with  jMilm  when  retracte<l.  Terminal  joints  of  ambulatory  legs  acuminate.  Third, 
fourth,  an<l  fifth  joints  of  male  alxlomen  soldered  together. 

Key  to  thf  Porto  Riran  specie*  of  the  getmx  Sfjfemjiamhrmf. 

\.    l*<»UT«>-latcrHl  lUAr^ii  of  carapace  unarmed  between  branchial  ridge  and  posterior  margin typicns 

A'.  Popiero-latenil  margin  with  a  spine  between  branchial  ridge  and  i»osterior  margin ddcemtpintMnu 

SolenolambruB  typicua  Stim^ison. 

SotcHolnnthrtut  typicii*  Stimpjou,  Bull,  Mus.  Comp.  Zftol.,  Ii.  13:^.  1>»71;  A.  Milne  EdwanK  rru>t.  R«'if.  Mex..  l-VJ,  l^7^:  pi. 
XXVIII.  f.  4.  1W9. 

Carapai*e  one-eighth  broader  than  long.  Surface  coarsi»ly  punctate.  Protuberances  o(  gastric 
and  itardiai*  regions  triangularly  pyramidal  and  acute,  with  the  ridges  forming  the  angles  crenulate<l; 
the  |>osterior  ridge  in  the  me<lian  line  of  <.:arai>ace,  the  other  two  diverge  fnjm  each  other  in  front. 
Cardiac  pyrami<I  symmetrical,  each  of  it**  triangular  sides  l)eing  wjual;  gastric  protuberance  not 
symmetri<*al,  the  i>r>sterior  ridjrp  l>einjr  a  short,  sti»ep  slofie,  the  two  anterior  ridges  iMfing  long  and 

Jrl-F.  t\  B.  1900—6 
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inclosing  a  j;ra<liial.  s<uiK'\vliat  convox.  nlopf  towanl  inuit.  Ki«l^e  «»f  Ijniiichial  region  alw)  crenulated 
ami  iMMit  at  mi<Ml(»  at  an  u}>tnsc  anjilo,  almost  a  rijrht  anjjK'.  In  the  male  eacti  |>n»tulH»ninee  of  crarapace 
is  snrmounte<l  ])y  an  amte  spiFie.  while  in  the  femah*  the  apical  an^h*s  an'  not  thus  at'Ute.  Maiyin  of 
rarapaee  nmre  or  h-ss  ^listinctly  crennlate*!.  esiK'eially  antero-latenil  marjiin,  at  the  outer  or  |M>sterior 
en<l  of  which  are  thive  small  an<l  n«»t  very  well-marknl  teeth.  Antero-lateral  margin  ctuicave anteriorly, 
<'onv«'X  jKisteriorly.  Posterinr  marjrin  strjii^ht,  lateral  angles  sharply  «leline<l  an<l  even  spinifomi  in 
male.  F^ves  rather  larire.  with  a  mimite  tuhercle  <»n  anterior  side  of  extremitv.  Hasal  joint  of  external 
antenna*  somewhat  lonjrerthan  next  joint.  l^pistom«*of  m<Mlen4te  length.  Kxtenial  maxillijieiis  naki^l: 
i.>ichium  tnl>erculate<l  near  outer  margin  an<l  near  extremity.  Sternum  with  a  f(*w  tulxTcles  Ijotwtvn 
ba«es  of  chelipe<ls.  ('helipe«ls  loni:.  nakf«l,  except  .^^opie  ineonspicuous  setie  on  crest  of  hand.  Menis 
with  denticulated  margins  ami  with  surfaee  al>ove  for  the  most  juirt  smooth  an<l  glc»t»sy,  hut  with  a  few 
tuln^rcles  near  the  margins.  Carpus  with  tive  denticulated  cn'st*'.  Hand  trigonou.M,  with  tt'U  strong 
teeth  on  imier  cn*st,  twelve  to  fourteen  small  j:ramdate<i  teeth  on  outer  margin,  and  tifteeu  teeth 
increasing  regularly  in  size  toward  extremity  on  lower  margin;  up|K*r  .^^urface  with  two  rows  of  tul)en.'les, 
inner  surface  with  two  rows,  and  out(*rsurfa«i'  with  three  rows;  all  the  tnU'rcles  ornainentiHl  with  from 
two  to  tive  gramiles.  Fingt'rs  very  small,  l>etwt*en  a  fourth  and  a  tifth  the  length  of  i)alni*  dai^tyliiH 
when  flexed  almost  at  right  angle  with  palm.  .\Fnhulatory  legs  compressiMl,  naked,  |H)li8luHl,  with  a 
laminiform  crest  ahovt»;  tlu*  meruH  joints  of  jwjsterior  pair  have  a  cn'st  Indow,  whi<'h  has  a  lolH'-like 
expansion  at  inner  extremity.     .\l>donjcn  tul»errulate<l  at  sides,  that  of  male  tajieriny  slightly. 

I)imensi«»ns  of  male:   Length.  9.2  nun.;  width.  10  mm. 

Maya^ruez  Harbor,  7'>  to  ?♦>  fathoms,  station  <>(M).'i:  off  i*uuta  de  Melones,  S  fathoms,  station  tk)7.'5. 

l*n*viou>ly  collected  at   LittU'  I»ahama  Hank;  (iulf  of  Mexico;   Florida  KtM'fs;  Culwi;  in  depths  of  5()  to 

XiH  fathoms. 

Solenolambrus  decemspinosus  liathhun. 

S4tIniolamhrn/i  tirrt  imiphinsiis  IwtithlMin.  I'mr.  f.  S.  \al.  Mtis..  Wli.  H4.  1h«H. 

Closely  allied  to  N.  iifpima.  Ant«'ro-lateral  mar«:inronvex;  area  U'tween  the  two  anterior  v?astric 
ri<lges  narrower  than  in  N.  Ii/j/khs:  gastrir  and  «ardia«'  promineiu-i*s  terminating  in  slender  spines. 
Eight  ad<litional  dorsal  spines — two  on  t'a<h  hran<*hial  ri<li:e,  of  which  the  |K>steri(»r  or  marginal  i.s  the 
longer,  one  at  each  posterior  angle,  and  one  on  post  en)- lateral  margin  midway  l)etween  the  lai^t  and 
branchial  spine.  Siirfa<'e  finely  punctate.  StrrnuFn  snnmth  between  Iwi-seH  of  chelijKMls.  Terminal 
segment  of  alxlomen  <»f  malt'  nm<*h  lontrt'r  an<l  distally  narn)wer  than  in  N.  ttfj^irui*,  its  sides  deeply 
concave.  Merus  of  the  outer  maxillip«'<ls  narn»w«'r  and  more  produced  at  antero-external  an^le  than 
in  S.t}/fticiii<.  Chelipeds  similar  to  thoM' of  .s.  tifpicnu.  TlH'sec«)n<l,  third, an<l  fourth  {lairs  of  ambulatory 
legs?  more  or  le.^^s  cristate  1h*1<»w. 

Dimensions  of  male:   Length,  i\  nun.;  width,  7  mm. 

Off  entnince  to  San  Juan  llarln-r,  4">  fathon)s,  station  (M)ol,  1  male.     <iulf  of  Mexico,  6()  fatlioniM 

(tvpe  loealitv ). 

Oenas  CRYPTOPODIA  Milne  Edwards. 

Crf/ptoinniia  Miliu-  K'lvvtinlN.  Hist.  Nut.  rru^t..  i.  i'a'a),  \Ki\. 

'        Carai>ace  very  broadly  triaiiLMilar,  with  very  larue  lateral  clypeiform  vaulte<l  (expansions  which 

conceal  the  and>ulatory  l«%'s  and  an*  prolonjied   posteriorly   far  In^yond   base  of  alKiomen.     A  ridge 

extends  from  gastiir  n'gi«»n  a«To.<s  branchial  n'^ion  to  the  [M)stcro-latend  margin.     Kostnnn  nearly 

horizontal,  spatuliform  an<l  vrry  prominent       Pterygostomian  regions  smooth,  not  ridgi'd.     Orbits  very 

small,  lu'arly  circular,  with  a  suture  in  sujM'rior  margin.      Kpistome  well  develo|KMl;  antennulary  foe*8a» 

narn»w  an<l  .somewhat  obliipic.      Kycs  very  small  and  retractile.     IUt»»al  antemial  joint  slightly  dilatinl, 

not  nearlv  rea<-hini;  internal  orl)ital  hiatus,  which  is  tilled  bv  the  second  joint.     Buccal  cavitv  and 

external  maxillipeds  small.     Merus  of  maxillipeds  distally  truncate<l,  antero-(»xternal  angh'  pr(Kluee<l. 

Chelipeds  allied  to  tho.<e  ol  Linnhrim.     And)ulatory  legs  with  tlu»  fourth,  tifth,  and  six  joints  more  or 

less  cristate. 

Cryptopodia  concava  Stimpson. 

Crf/ptifpfulnt  mnrfint  Minipsoii.  Hiill.  Mii^.  c'mnp.  Zih)1..  ii.  l:?7,  isTl;  A    MiliU'  KdwunN.  Cruvi.  Kr>r.  Mcx..  lf»8.  jU.  XXIX.  fl|^. 
1  Mini  -2.  1>7S. 

Carapaci^  a  little  broader  than  long;  antero-latenil  inarkdiis  twic«'  as  long  as  po.«ten ►-lateral  and 
meeting  them  at  an  obtuse  angle;  postero-lateral  margins  converging  i>osteriorly  very  slightly,  jM)Sterior 
margin    straight   in   female,  \«r\    >!ightly   emarginate   in    male,     (fastro-brauchial    ridges  granulate; 
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inaiyin  out  into  nniall  trum-ate  U»eth  rie{>arat(Nl  by  cl<>t«ed  tiii^suivs  ami  with  denticulate  niar>nn9.  The 
lateral  expansions  do  not  (jnite  rover  the  feet  when  extender!.  Surfatv  smin^th  and  shining.  Fn)nt 
triangular  and  flattenetl.  Meriis  of  maxi1H{>e<Is  triangular,  \t»  internal  angle  tmneate.  Upper  surfat-e 
of  ann  and  hand  of  ehelii)ed  dilate<l  toward  middle:  margins  with  a  few  oV>{H'ure  teeth,  also  denticulate. 
Crests  of  legs  denticulate.  Sternum  very  concave  in  fn>nt;  a  <leep  hollow  fit*«  terminal  segment  <»f 
abdomen;  on  t^ch  side  of  this  hollow  is  a  hstnmg  <lentate  cn»st  prolongt»<i  t<>  Imsal  article  of  cheliiH*«i. 

Dimensitms  of  male:  l^ength,  rt.5  mm.;  width,  7.7  nmi. 

Off  St.  Thomai*.  20  fathoms,  station  6080,  1  female  (  Fish  Hatrk).  Gulf  of  Mexiw,  Florida  Keys, 
and  Bahama  Banks,  19  to  1^4  fathoms. 

OenuB  HETEROCBYPTA  StunpMn. 
He'.erftrrtfptn  Stinijiwin.  Ann.  Lye.  Nal.  Hist.  N.  Y.,  x.  102.  1K71. 

Differs  from   (.Yyptop<Mll*i  in  having  posterior  lx)nler  of  caraj>ace  slightly  o\erlapi)ing  alxlomen 

but  not  distinctly  pro<luce<^l;  lateral  dypeiform  ex|»ansions  less  pro<lu<"e<l,  »►  that  the  legs'  when  even 

mo<ierately  extended  cslii  be  seen  l)eyond  them;  pterygostomian  and  subhe(»atic  regions  traversed  b- 

a  granular  ridge  which  nms  parallel  to  anten^-lateral  lH)nier  from,  angle  of  buctral  cavity  to  l>ase  n. 

chelipe<ls. 

AVv  to  the  Pifiio  Ric*iii  xjH^rietf  of  the  tjemi»  Ifeterocrypta. 

A.  Length  of  ranifiacv  two-thirds  or  less  of  the  wi<Uli tjrantiJata 

A'.J>?ngth  of  rampace  niniMenths  of  the  width lapidea 

Heterociypta  granulata  ((-ribl^es). 

Cr^tqujilin  gmniilnin  (iibl»es,  Pnn'.  .\mer.  A.swk.'.  Adv.  ^k'i..  Ml,  ITS.  185(>. 
IMfTDCrtfittn  ffrainUata  StimpM>n.  Ann.  Lye.  Nat.  HL«t.  N.  Y..  x.  102.  1871. 

CarajMice  very  wide,  length  two-thinls  the  width;  the  branchial  ridge  runs  almost  iiarallel  to 
antero-lateral  margin,  except  on  gastric  region,  where  it  is  transverse;  fn>m  either  end  of  this  trans- 
verse j>ortion  a  longitudinal  crest  nins  forwanl  to  upjjer  margin  of  orbit.  A  large  dome-like  elevation 
on  canliac  region,  granulate<I  at  summit.  General  surfa<-e  smooth  and  punctate;  margins  crenulate. 
Portion  of  margin  lietween  an  ten »- lateral  margin  and  the  branchial  ridge  straight.  The  posterior 
margin  forms  with  the  pre<*e<ling  an  angle  scarcely  i)en'eptible  except  in  a  rear  view.  Rostrum 
broa«l,  blunt,  and  defiexwl,  margiiL<  roundeii.  Ix)wer  surface  is  granulous.  Merus  of  outer  maxillipe<ls 
notche<l  at  inner  angle.  Chelipe<is  unequal,  rather  short  and  heavy.  Tpjier  surfat'es  of  arm  an«l  hand 
dilate<l  towartl  middle;  margins  irregularly  denticulate.  Fingt»rs  of  larger  cheli]»e<l  gape,  thtise  of 
smaller  do  not.  Merus  of  last  pair  of  feet  Iwirely  visible  in  a  dorsal  view.  Thinl.  fourth,  and  tifth 
segments  of  abdomen  of  male  are  fused;  sixth  seg- 
ment has  a  sharp  iK>sterior,  appressed  spine,  the  tip 
of  which  lies  l^etween  two  tubercles  on  fifth  segment. 

Dimensions  of  female:  Length,  I4.5nim. ;  width. 
21  mm. 

Vinevanl  Sound  to  the  west  (*oast  of  Flori<la; 
West  Imiies.     Mayaguez,  1  male. 

Heterocrypta  lapidea,  sp.  nov. 

Carapace  much  narrower  than  in  H.  (p^iuuinta, 

the  length   l^eing  nine-tenths  of  the  width;  some 

of  the  granules  of  branchial  ridges  are  thrown  up  in 

tul>en'les,  one  at  gastric  tenninus  of  either  ridge;  a  „       «     „  .      .      ,       , 

,,    ,   ^       ,  I        ^     .1  1     /  I  I  •   1     •  1  *^"'-  13.— iWrrocryirfa  lapuUa,  female.   •.  4. 

well-dehne<l  angle  at  other  en«l  of  branchial  ndge; 

margin  <*oncave  lietween  this  angle  and  end  of  anten>-lateral  margin.     A  me<lian  furrow  ai*ross  fnmt 

an<l  anterior  gastric  region.     Chelipeds  longer  and  nam)wer  than  in  //.  granuktta;  margins  of  ann 

subi)arallel;  dentation  of  margins  stn>nger  but  similar  to  that  of  //.  grtmuhla. 

Dimensions  of  female:  lA*ngth,  5.9  mm.:  width,  H.H  mm.:  length  of  outer  margin  of  arm  and 
hand,  each  4  mm. 

One  female  taken  at  St.  Thomas  by  the  Affnttnutit  during  a  West  Indian  cruise  (Cat.  No.  201^24, 
type).     Mayaguez,  1  young  s|»eci men. 
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Tribe  OXYSTOMATA  or  LEUCOSOIDEA. 

Carapace  witli  ant»'r«»-lati*nil  margins  arciiat*'  «»r  nrhimlat*':  MHiu'tiiiH'ssul>jrlnlM>sf  <»r  ninn»  or  lew 
oblong,  with  HU>>parallel  iuar>rins.  KpiMorne  min'li  niin(v«l.  r>iu'cal  fniiiu-  nmre  ^r  less  trianuular, 
prtMlufOil  an<l  iiarrn\ve<l  forwanl,  with  inarjrins  anteriorly  convor^iMit.  Six  tn  nine  fwirs  of  Immehiie. 
Efferent  channels  n|H*ning  at  nii<l(ile  of  en<iostonie.  which  is  ]»r<MlnaMl  f«»rwanl.  Affen»nt  channels 
o|H^n  either  lH'hin<I  pteryjrostt>niian  n*irions  an«l  in  front  of  cheli|K'<ls.  or  at  antero-latenil  angles  of 
palate.  First  antennte  fohksl  lon;ritu<linally  orohhijiiely.  The  jriMiital  or^ransof  the  male  areexK'rtt^l 
either  from  the  l>as*»s  of  the  lifth  pair  j)f  lejrs  or  from  surface  of  sternal  plastron. 

Family  CALAPPIDJ:  Milno  Edwards,  1837:   De  Haaii,  1837;  White,  1847. 

The  affen>nt  channels  tol)nin<!hi;i'  ojx'n  lH*hin<l  ptery;;ostomian  reirions  ami  in  fr«»nt  <»f  cheliiMnls. 
Antonna^  Hrnall.  Outer  maxillijK*<ls  not  completely  closing  the  hiiccal  cavern  and  with  the  })alpUH  not 
conceale<i  by  meruH  joint.     Verges  of  male  exsert«»<l  from  hu^es  of  fifth  |»air  of  k»gs. 

AV//  to  the  I'ortn  lilnin  (iniini  '»/  flu  fnmiht  ('nln}Htki:i . 

A.  CHmiDici'  witli  a  jifMtcnv-lNU'rHl  sliirl<Mik<*  <'X)>iiiisioi)  or  M-rics  oi  bntm)  M-rniti<uis,  fi>nniii);  >i  vniilt  tN'Hrnth 
which  the  four  unihiilatory  h-ir»  can  !•«•  <'nnipli'tcly  or  lur>:*'ly  cniici'Hlcil  in  flfxiuii.  KiimhI  joint 
of  antenna.'  niu«'h  4lilat<'«l nitajqHi 

A'.  Oirai»ac«*  without  any  tnute  of  a  |Ki>ti'ro-htl».-ral  ^hit-Mlikr  ox  pan -ion.     lia.sal  joint  of  antenna*  slontJer fV/r//***^ 

OeniiB  GALAPPA  FabriciuB 

CaiapiHi  Fahri<*i\is,  Kntom.  Sy>.,  Snppl.,  :tti*t.  I7'.»s. 

Carapace  stronjrly  convex,  roimdiMl  in  front,  mncli  l>roa<len«Hl  lH'hin<i  l»y  a  jwiir  of  clyiK'ifonn 
exjMinsions  or  winjxs.  U'neath  which  the  ambulatory  leyrsan'  concealed  in  llexi<in.  Front  small,  s<»me- 
what  trian^rular,  j»rojeNinjr  usually  little  <»r  not  at  all  U'vontl  level  of  orbits,  biloln'^l.  ( >rbits  small, 
circular;  eye-stalks  short  an<l  thick.  .Vnti'nnulif  nearly  vertical.  I^a.^'al  joint  of  antenna;  very  brriad 
and  filling  a  wide  hiatus  at  inner  anjrie  of  tirjiit.  (Miter  maxilliiK'ds  not  meeting,  but  leaving  exj»ftse<l 
mandibleK  and,  in  front  of  them,  lamellar  priK*i'ss<'s  from  lirsl  imir  of  maxillipt»«ls.  Tlu'se  jjnHfsseH 
fonn  the  l»afies  of  two  channels  s*'psirate<l  by  a  <leep  vertical  septum  externling  to  anteiinulary  fossje. 
Chelii)eilj?  very  large,  and  in  tlt^xion  fitting  cloH'iy  the  front  half  of  carapacv,  forming  a  sort  of  bia'kler. 
The  menis  has  externally  and  near  its  distal  end  a  tninsvcrM*  wing-like  expansion.  IIan<l  ;'tn»ngly 
C<jmprea3e«l,  its  upjK'r  lH»rder  fonning  a  high  «ientate  crest.  CbelijKMls  e<|ual  except  for  the  lingerH, 
which  on  one  hand  have  «»utsi<le  near  tin*  ban.'  a  stout  projecting  hibule.  Alxlomeii  in  aihdt  with  the 
thinl,  fourth,  and  fifth  segments  fus*Ml. 

Kt'U  tit  tin    I'iu'tn  liit'iin  sptt'us  nj  fh*'  (Jt'iuis  i'nht^ifni. 

A.  PoHterior  niaiyin  of  <"ara|>aeo  witii  only  hidn«l  ainl  shallow  tri'th. 

B.  Noileep  hollow  hvtween  K«»**trlr  and  iM-jMitit-  n-uions flaiHiru-a 

B'.  .\  <leip  h<»llow  bi'twri-n  uaMrir  and  hepatii-  r»'>;ii»n« (foKu* 

A'.  I*oi»lerior  maiyin  of  mnii>ai-e  with  a  i>air  of  .xpnies  near  the  nii<Mle tftilcnta 

Calappa  flammea  (Ilerbsti.     I'late  2. 

COnrerflnmintii  Hert)st,  Natnr.  Kral»l>en  u.  KreK-M-.  n.  Ml.  pi.  m..  f.  j.  17VM;  rii.  pt.  :;.  p.  V.K  \^K\. 

Cniaitpn flnmmm  B<w.'.  Hist.  Nat.  «'rnst..  i.  1s.\  isri:  Miers.  chalh'nu'er  Kepi.,  xvn.  JSI.  pi.  win.  f.  I.  i.sn'.. 

Culajtim  innnnnnita  Ijatreille.  Hivt.  Nut.  <'ni>t..  v.  :i*,»"2.  iNKi.     tN«»t  c.  nntrinnintn  Fahrit-ius.  i 

F^xtreme  length  of  carajwin'  al>otit  two-thirds  extreme  breadth.  Canipace,  outer  surface  of  wiii)?- 
like  expansi(m  of  the  arm,  upjH'r  surface  of  wrist,  and  outer  surface  of  palm  covchmI  with  marse 
granules,  more  closely  placeii  on  antt'rior  than  on  jMisterior  half  of  «'ani]>a<-e.  and  forming  Heveral 
longitudinal  rows  of  fiattenefltulK»rcU*s.  .Vntero-lateral  l)onlerci*enulateanil  irnimilate;  posterior  In mlor, 
exclusive  of  the  wings,  subentire  with  Ix-adeil  edg«'.  \Vinjjr>*  well  develoiK^l.  with  .-i^'ven  stn>ng  teeth  with 
lH?a<led  tHlgi»t?,  thn*e  Udiind  an<l  thre<*  in  front  of  postero-lateral  t<M»th.  Pt»'rygo.^tomian  n'gionsthi<'klv 
covure<l  with  hair.  Front  with  a  large  notch,  j»roje<'ting  little  U'yond  orbitf<.  Knd<istomial  wptuni 
extends  forwanl  in  a  strong  tooth  not  rea<*hii)j:  level  of  front.  The  wing-like  expannon  at  eml  of  arm 
ii<  conBpicuousIy  four-loU'd;  the  cn*st  of  ]»alm  is  «'ight  or  nine-toothed:  its  outer  lai*e  has  H'veral  lar^ 
tul)ercles  an<l  a  laminate  inferior  proximal  spine. 

Dimensions  of  female:  K.xtreme  length,  so  nim.;  wiilthat  sinus  just  in  fnint  of  wings.  KVJnini.; 
greatest  width  of  carapace,  lis  mm. 

North  Carolina  to  Sabanilla,  rnite«l  States  »»f('o]oinbia.  ami  Venezuela:  i  iulf  of  Mexieo;  Hennudas; 
CafKi  of  GchmI  JIoi>e;  jirobably  Indian  Oeean.  Porto  Kico:  San  .hian  HarlK)r;  >hiyaguez;  ikK]Ucron 
Itey;  Arnjyo;  Fajardo;  Fhis<.'nada  Honda,  Culebra;  Mayaguez  (<Jundlachi. 
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Calappa  sulcata  IL'ithV)nn. 

nUn^ijtn  fnilnitn  Kathbnn.  Bull.  L«b.  Nat.  Hi«»l.  Stnti-  I'liiv.  Ii>wa.  iv,  '>y,  j»l.  i.x.  fii;s.  ilitiid  4.  1>»9k. 

Kxtreine  Irn^rth  nf  airapacf  uImuU  si'vciinMirhtlis  its  oxtn-me  \vi<lth.  I'pikt  Hurfaoe  of  carapace 
and  outer  siirfmv  of  rh<*li]MHl  finely  jrraniilate.  AUmt  sfven  n)\vs  of  tnl>errles  on  carapace.  Anten> 
lateral  Ujnler  witli  alxmt  fourteen  ereniilations.  jjrannlate  on  e<ii:e.  Posterior  margin  V)etween  win^ 
with  two  prominent  a<-ute  spini-??.  Winjrs  n«it  stronj^ly  <levelo]>t»<l,  having  six  marginal  teeth — two 
behind  ami  thre<'  in  front  of  jiostero-lateral  t4M»th,  which  is  lontr  and  spiniform.  PterygOHtomian 
regions  siiirhtly  hairy.  Front  little  projwtinj:  and  with  a  well-defim»<i  notcli.  Kndostomial  septum 
with  a  short,  sharp  tot»th  projeetinjr  forwani  i*'.<s  than  one-tliinl  distance  from  mouth  to  front.  Ann 
expansion  li»ur-IolH*<l.  Su|HTior  crest  of  han«l  six  tn  seven-<ientate.  Outer  surface  of  pahii  with  an  irreg- 
ular, 4»l)Ii<|Ut'  .-ulcus  almost  sm«M»t)i,  lM)nlen'<l  l>y  tuU'rcles,  and  an  acuminate  inferior  proximal  spine. 

I)im«'nsi< ms  of  female:  Kxtreme  lenj^h,  21  nmi.;  width  at  sinus  just  in  fnmt  of  wings,  2.Smm.; 
wi<lth  at  posterior  lateral  spines,  21^.8  nun. 

(Julf  of  Mexicis  .'i«'>  fathoms;  off  C  ai>e  Hatteni.«,  27  fathoms.  Mayaguez  Harlnir,  Porto  Rico,  12 
to  IS  fathoms,  station  «)(Xil,  1  feujale,  larger  than  sjHH'imens  ]>reviou.^ly  <*oll(H'te<l. 

Color  in  alcoliol,  a  light  pinkish  hrown.  There  are  seven  small  and  narrow  rings  of  dark  Tvi\\ 
three  «>n  the  carapace — <jne  me<lian  encircling  the  thin!  meilian  tul)en*le,  counting  from  the  front;  one 
on  each  brancliial  ri'gion,  alniut  the  mi<ldle  of  the  length  of  the  caraiuice  and  encin*ling  the  fourth 
tulK'H'le  of  the  outermost  continuous  row  of  tul)ercles.  There  is  one  ring  on  each  wrist  an<i  one  on 
ea<-h  palm  near  the  uj»i»er  maiyin  and  incl«»sing  the  tnln^rcle  toward  the  pnjximal  end  of  the  margin; 
this  tnU'rcIe  is  not  in  the  cvnter  of  tlu*  ring,  hut  near  its  upjK*r  j>eriphery. 

Calappa  g^allus  (Herl>st). 

nmf'ir  iffiUuM  H»Tl»t.  Nutur.  KnihJ>en  u.  Kn't>se.  hi.  pt.  'A,  ]»]».  IS  ami  It'.,  pi.  i.vtii.  f.  1.  IVKl. 
tliiti'rr  I  CftlnitjMi)  tfn/fus  I..Mtn'ill«',  K^^iu-  Aiiiin..  HI.  '24.  1*^17. 
i'nltiinin  ;/«f//»//'//x  SliinjkMui.  Aim.  Lyr.  Nat.  \l\^\.  N.  Y  .  vii.  71.  is-VJ. 

Kxtreme  lengtli  of  <*arapare  m-arly  five-sixths  extri'ine  hn»av..n.  Carapace,  outer  surface  of  wing- 
like expansion  of  the  ann,  up|n*r  surfae**  of  wrist,  and  otiter  surface  of  palm  are  (M)vere<l  with  coarse 
ttilMTeU's,  which  l)eeome  s<piamiform  on  jMisterior  part  of  carapace.  A  deep  hollow  VK?t wt»en  gaetric 
and  hepatic  reirions.  Antero-lateral  Ixtnler  of  «'ara]»ace  crenulate;  jMj.sterior  border  finely  headed  and 
quite  nnarmed.  The  clyi^eiform  exjttinsions  are  well  develoiXMi  and  have  each  alKUit  six  strong  teeth 
with  iM'a*!*^!  tViges — two  ttn^th  l>ehind  and  three  in  front  of  iMJStertvlateral  tooth.  The  pter\'go.<tomian 
nnrions  have  only  a  few  s<"anty  hairs.  Fnmt  t*marginate,  projwting  well  lK*yond  orbit"^  and  forming  a 
laminar  n»^tnim.  Kndostomial  .*K*ptum  extends  vertically  from  level  of  front  to  level  of  mouth;  its 
anterior  lM»r<ler  aniriilarly  <'onvex.  Tlie  wing-like  expansion  of  end  of  arm  is  consjMcuously  four-lol)e<l: 
ere.-^t  «•!  palm  f-ix  or  seveii-<lentate. 

I)iiiiensions  of  female:  J^'ugth,  5<).5  mm.:  width  at  sinus  just  in  front  of  winirs,  54.5  mm.;  greate.»*t 
width  of  canipa<v,  »>7  mm. 

Inlands  iii  the  Pacific  and  Indian  Oceans;  K<-<1  S<*a  and  Persian  <iulf;  West  Africa;  Florida  Keys 
to  liahia.  I»razil.  Porto  Rico:  Playade  Ponce,  on  Light-hou.<«*  Re«*f;  off  Iluma<;ao,  i2J  fathoms,  station 
tMK^s;  San  Juan  i<i.  M.  (irav.  coll.). 

Oenns  CYCLOfiS  de  Haan. 

('t/iliH>' i\v  Huaii,  Fauna  .Iai»«^»n..  ♦'.7.  C*^.  1*»:?7. 

<'r!/]»to.<'nn<i  Miliu"  FMwanls.  IIi«t.  Nat.  (.'ni-t..  ii.  110,  1M7:  Bnill*-.  Hi<t.  Nat.  IW^  Canarii'S,  ii.  pt.  2.  CnL««t..  p.  IC.  1S40. 

Carapace  heart-shai>e«l  or  .•^ubcircular.  Front  rather  narn»w  and  often  emarginate.  Orbits  largt*, 
oval,  a  distin<t  suture  or  a  fis.-^ure  in  nnif  and  two  gaps  in  the  rt<M»r,  in  one  of  which  the  slemler  l>a.sal- 
antennary  joint  is  hwlge*!.  F^yes  lanre,  ey<*->talks  short  and  thick.  Antennules  foMing obliquely.  The 
external  maxilliiMnls  completely  clr>s«.*  buccal  cavity:  alwjvi'  them  the  endostomial  efferent  branchial 
<-hannel  is  cl«iS4*<l  by  latnellar  pnKX^st^  from  first  pair  of  maxilli|K'ds.  The  anten^intenial  angle  of 
merus  nf  external  niaxillij>e<ls  prolonge<:l  obliquely  forwani  to  form  a  prominent  lobule al)ove  articulation 
of  {till  p.  Chelii»e<ls  similar  to  those  of  (alaj/j^i.  Ambulatory  k'gs  compres.'ie«l  an<l  of  nnHleratv  size. 
Thinl,  fourth,  an<l  fifth  segments  of  alMh»men  in  male  (u^{^\  together:  in  iVmaleall  are  |K»rfectly  distinct. 

Cycloes  bairdii  Stimpson. 
/'»/«•/'">'•""■«'.■■' >iiinf»^»ii.  Ann.  Lyo.  Nat.  Hi^t.  N.  Y..  vii.  237.  InX), 

Caraiuice  broader  than  long,  n*gularly  convex;  median  n*gions  well  definnl.  Surfact*  densely  and 
coarsely  granulate,  uneven,  or  tulierculate.     Front  with  U-shaped  notch.     Autero-laterai  margin  with  a 
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Ix^uiUmI  txlpe,  Honiewhat  creiuilatf;  a  short  t<K)tli  at  lateral  aiijrU^  f)ut<»r  Hiirfa*^^  af  vheWyieds  ^^nulate 
ami  tiiVH»n'nlat<*;  margin  of  arm  uxi»anHioii  with  two  teeth;  a  cn'Ht  on  ]»ahn  continuous  with  it.  TpiK^r 
margin  of  i>ahn  s(;von  or  eight-t<^>othtMl;  surface  witli  twc>  or  thnn*  Iongitu<linal  cn»sta  of  larger  granuK*s 
near  tlie  baj«e. 

Dimensions  of  male:  Extreme  length,  40  mm.;  wi<lth,  4X2  mm.;  width  at  lateral  trH>th,  40.5mm. 

Spanish  Wells,  Bahamas,  H  fathoms;  wt^st  Florida,  21 J  fathoms;  OKI  l*n»vi<lence;  Cape  St.  l-,ucas 
(ty})e  hntility);  Panama  Bay,  3:Hathoms.     Ponce,  1  male,  1  female  (MVi  Htnrk). 

Family  MATUTID^,  McLeay,  1838. 

The  afferent  channels  to  the  branchije  ojH»n  In^liind  the  pterygostomian  n^ions  and  in  front  of 

the  cheH]K.Hls.     Antennie  small.     Outer  maxilli]KNls  trompleU'ly  i-losingthe  Imctral  caveni  and  with  the 

palpus  conceale<l  l>eneath  the  triangular,  acute  menis  joint.     The  verges  of  the  male an»  ex»erte<l  fn»m 

the  l>asi^«  of  the  fifth  jyair  of  Utgs. 

OenuB  HEPATX78  Latreille. 

HrixUm  I^treilU*.  Hist.  Nat.  ('niHt..  ni.  22,  1H02. 

Carai>a<'e  hrf»a<l,  convex,  rt^ulariy  arcuate  in  front,  stnMigly  narrowing  l)ehiml;  lie})atic  rt^gions 
very  large,  branchial  regions  very  small.  Front  narrow,  straight,  rather  prominent,  an<l  situattnl 
much  al)ove  the  h'vel  of  the  lateral  border  of  carai>a<*t»,  which  is  prolonge<l  iK'neath  the  <irbits  to  join 
the  margin  of  buccal  cavity.  Orbits  small,  circular,  on  a  level  with  fnmt.  Antennube  very  oblitpie. 
Antennjc  at  inner  angle  of  orbit.  Buccal  cuvity  very  narrow  forwanl  and  triangidar,  extending  as  far 
as  level  of  lower  Ixjnler  of  orbits  and  entin^ly  coveriHl  by  outer  maxillijXHis,  of  which  the  merus 
is  triangular  and  haa  straight  inner  margin,  under  which  are  c<mceale<l  the  following  segments. 
Chelipeila  strong,  and  when  flexnl  fit  closely  against  lower  surface  of  Ixxly.  Hands  with  a  superior 
crest,  fingers  inclined  a  little  tlownwanl  and  inward.     Ambulatory  legs  smooth,  unarnuMl.     Alxlomen 

with  seven  separate  s(»gments. 

Hepatus  princeps  (Ilerbst). 

Canrcr prnurps  Herbft,  Natur.  Krabl>t'n  u.  Krebs*.',  11,  \M,  i»l.  xxxviii.  f.  2.  1794. 
Ctilappii  auitui^tatn  Fahririus.  Kntom.  Syst..  Siippl..  'AM,  179s. 
HfjxitiiK/mtrhitus  UaMWv,  Hist.  Nat.  CniHt..  v,  ;V*>*.  IHtti. 

Anterior  margin  of  front  thick,  obtuse.  The  line  whic'h  descends  obliijuely  from  the  external 
orbital  angle  to  anterior  border  of  carajwce  is  faintly  marki^l.  Anterolateral  margins  divide<l  into  12 
or  13  ttM»th  more  or  less  ret'tangular,  ami  denticulate  on  their  margins.  Outer  fact*  of  hands  with 
several  rows  of  tul)ercles.  Dactyli  with  a  coating  of  fur,  excepting  for  a  narrow,  smooth  line  on  either 
side.     Cara|)act»  i'overe<l  with  small,  dark-colortMl  siM>t>*,  often  arrange<l  in  transversc^ly  arcuate  lines. 

Dimensions  of  male:  I.,ength,  58.5  mm.;  width,  85.5  mm.;  width  l>etwei»n  outer  orbital  angles, 
18  mm.;  wi<lth  of  front,  14  nun. 

Taken  at  San  Juan  Uarb(.»r  in  fish  tra]>  and  at  I*uerto  Real  on  coral  reef.  Mayaguez  (Gundlach.) 
Ranges  from  (Georgia  to  Brazil;  (ruinea;  Cai>e  of  (iood  Hope  (Herklots) ;  F^^t  Indite  (Ilerbsf). 

Family  LEUCOSUD/K  Leach,  1819. 

The  afferent  channels  to  })ranchijc  oikmi  at  anterior-latenil  angles  of  emlostome.  Antenme  small. 
The  third  maxillij)edH  completely  close  the  bu<'cal  cavern  and  have  the  thrt»e  t<»rminal  joints  wholly 
concealed  by  the  triangular  fourth  joint.     The  verges  of  the  male  are  exserte<l  frotn  the  sternal  plastron. 

Key  to  the  J*orto  Riran  (jrnern  of  the /(tmihj  Ij**Hco»iidir. 

A.  (".arajMU'O  t^void  or  globular,  and  siiKMUh  or  gmmilar,  never  ncninlar  or  i-rodtnl IVriNphitna 

A'.Caniimce  fM>lygonal,  uneven,  nodular  or  enxle*!. 
B.  Anti'unulury  ftJtssa;  in  oi>cn  eommuni<*ation  with  (»rbit«.    C'arai»a<*e  not  prtxluced  lalcnilly  over  ba.si's  of 

ambulatory  legs FJmlin 

B'.  Antennulary  fossa'  separat<'d  from  orbits.    Carapnoe  produced  laterally  over  bases  of  ambulatory  l*':  . 
c.  Posterior  portion  of  the  carapace  either  without  deep  cavities,  or  if  with  cavities  tliey  are  bridged  over 

by  a  narrow  strip  extending  from  eaniiae  to  branehial  region Lifhtulin 

(".  Posterior  porti<m  of  the  carapace  with  two  deep,  smooth  cavities  extending  into  the  interior  of  «ur.;- 

l)aee  and  not  sp»inn(Ml  by  a  narrow  bridge SjtelaophoniM 

Oenus  PERSEPHONA  Leach. 

Pcrtteiihona  lA*aeh.  Z<m)1.  Mise.,  in,  pp.  IS  and  '2:2,  IHIT. 

Canipace  ovoi<l  or  globular,  terminating  ptisteriorly  in  tlirei*  spines — two  on,  and  one  in  the  mi<l<ile 
line  immediately  al)ove,  jM>.«tenor  Inirder.     Surfa<'e  of  cara]>ace  smooth  or  granular,  never  ncNluIar  or 
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fpHliNl,  th<*  n*jri«»iis  Uitt  all  ^ItMiiarrat**"!.  Tli«'  Inmt  is  ufll  <]fliinit«'<l  from  tlu*  ranijKiiv,  ami  altiiou^h 
tlu»  dt'iitifonii  |>r<)lon«rati(nis  ni  X\m  .«i»pta  nf  tlu*  )»ranchial  rhannrls  may  s<iiiH*timt*s  j>nije<'t  ]>eyoiKl  it, 
yet  the  wlmle  of  e<l^e  of  l)ue<-al  cavern  is  n»'V«*r  in  the  a«hilt  seen  lK*yon<l  it  in  a  «lorial  view.  Hepatic 
rejrion,  tlie  sitle  wall  ai  wlii<*h  commonly  forms  a  distiiut  la<*i't.  ;;»'nerally  x'jMirate^l  from  ])ranchiiil 
reirion  l>y  a  hn»a<I  notch  in  antero-lateral  margin.  Tin*  orhits  are  <U^*|),  ami  alth4»n};h  the  uppt^r  eil^e 
i  :  a  little  emarjrinate,  the  retracted  eye  is  comph-tely  con<-eale<l:  the  three  .-ntiires  in  the  roof  an<l  outer 
wall  are  very  distinct:  the  f1<Mir  coinci<h*s  with  roof  of  luK-eal  <avi'rn.  Antenna*  loos«*ly  lodjre<l  in  ^d\i 
:it  the  inner  cantlms  of  orbit.  The  antennnles  fold  ohliquely.  P>nc<-al  cavern  elon^rat**;  the  a<'iitely 
Irianmdar  menis  of  external  maxini|K*ds  is  not  much  more  than  half  the  lentrth  of  ischimn  measunnl 
alonjr  inner  edire;  the  se<*ond  .<egnH*nt  of  the  exojrnath  has  the  outer  marjrin  more  or  less  curved. 
('heli|H*<ls  rather  m:u*sive.     AlMlomen  of  the  male  consists  «>f  four  or  five  piei'es,  that  of  female  of  live. 

Persephona  punctata  (IJnn:eus). 

Oiuttr  pni»rtatuii  Liniueus  Sys.  Nut.,  c*!.  10.  i.  JiiJi).  ITVn  ij>iirt*. 
f»»r.'V/>/i«;/i«i  ;/Mwrf»i/<i  Stimjisim.  Ann.  Lyo.  Nut.  Hist.  N.  Y..  vn.  70.  lsV.4. 

Canipatv  globular,  with  thn***  sharp,  recurv<*d  >pines,  one  at  <*ither  en<l  of  jM>.«Jterior  margin  and 
one  miMlian  just  alwive  fnisterior  margin.  On  the  outer  surface  of  cara|ia<v  are  numerous,  hut  not 
crowded,  ^ninuk*s  of  une<iual  size,  most  of  which  are  visible  to  the  nake<l  eye.  Rej|:ions  of  cara|»ace 
ill  deluh*<l.  Kpint  broa<lly  bidentate,  and  the  spiniform  anjrh*s  <»f  the  branchial  channels  <*an  Ih»  peen 
lu'VoUil  it  in  a  dorsjil  view.  Behind  tip  of  front  tin*  antero-lateral  l>oundary  of  earaj>ac(^  is  ftmrnnl  by 
the  side  wall  of  the  subhepatic  ri*gion,  which  is  continuous  with  up|K*r  surface  of  carajuue  and  lK>un<le<l 
Ixdow  by  a  line  of  granules,  on  which,  near  posteri»»r  (*nd,  is  a  tul>ercle:  this  tulK>rcle  is  smaller  in  the 
adult  than  in  the  yoiuijf,  wlu're  it  is  dentiform.  IVftween  hepatic  and  branchial  n*i:ion.'3  is  a  verj' 
shallow  an<l  ill-^l.lintil  notch  or  sinus  in  marjrin.  Branchial  maririn  marke<l  by  a  line  <»f  U*ad  granules 
extending  iv<  far  as  the  iM>sterior  marjrin.  which  is  on  a  lower  level  and  also  jrr.inulate.  MaxillijKMls 
•rranulat**.  Cheli|)eds  rath«*r  stout,  ab<»ut  l.o  times  tin*  l«*nirth  of  rarapaee  in  the  adult  male.  Ana 
<vlindrical  and  tuln^rrulate  and  granulate,  m<>re  coarsely  alHive  than  1k*1ow,  and  j>roximally  than 
« '.i^tally.  Wrist  and  hand  much  smootlier.  \ery  fmely  granulate  alM»ve  atid  Ih-Iow,  <-«>arsidy  gmmdate 
:dong  margins.  Palm  nearly  twice  as  long  :l<  wide,  flattene«l,  and  a  little  dilat«il.  The  tingers  (at 
least  thedactylusi  an*  lu^  l<>ng  as  the  palm,  an<l  eurv«*<l;  their  edges  are  tinely  denticulate  and  meet 
for  the  greater  J >art  <»f  their  length.  lA*gs  stout ish;  pro|MHlus  of  lirst  pair  n*ache.s  to  end  «»f  wri-^^t  of 
cheliiK*<l;  dai'tyli  lanceolate  and  fringe<l  with  stitlish  hairs.  The  thinl.  ftnirth,  and  tifth  M»gments  of 
the  male  alnlomen  are  fu.<<*<l. 

Dimensions  of  male:  Kntirc»  length  of  carapatr,  3t>.7  nun.;  wiilth,  :V2.'2  nun. 

Mayaguez,  1  young  sixvimen.  San  Juan  (<Tundlach).  Ranges  fnun  North  Carolina  toSabanilla, 
rnite<l  States  of  Colombia;  (iulf  of  Mexi<-o. 

Oenas  EBALIA  Leach. 

ElHilia  lA*iirh.  Mai.  iVxloph.  Brit.,  text  t»f  pi.  \xv.  1^17. 

Carapace  rhomlM»id  or  jx^ntagonal  or  h  'xagonal.  ustially.  but  not  always,  a  little  broader  than 
lonjr:  its  reirions  usually  well  deline<l  and  tumid,  tumid  fMirtions  no<lular  or  irranular:  its  po-^terior 
margin  is  generally  a  little  prominent  and  either  bilolK*<l  or  with  it"^  extreme  ends  dentiform.  In 
tlnMirbital  wall  there  an*,  as  usual,  three  sutures,  and  a  *:ap  at  inner  <*anthus;  cnlge  of  r<M)f  of  orbit 
considerably  emarginate.  The  antenmdes  fold  obli^juely  or  iH*arly  tr:insverst*ly.  Antennie  minute 
but  dis-tinct.  Buccal  cavern  m«Mlerately  elongate:  the  exop<Mlite  «»f  external  maxiilij>e<ls  not  dilate<i, 
its  fniter  t*«lge  a  little  curvi*«l:  triangular  meru>  of  external  maxilli|KNls  alwait  thn***- fourths  length 
of  ischimn  measure*!  along  inner  bord«*r.  ChelijK*<ls  \ariable.  usually  ma.S'^ive;  in  the  typical  forms 
short,  not  nnich  more  than  half  airain  as  long  as  earapa<e,  and  r-tout,  with  short,  broad  hands  not 
differing  much  in  length  froni  the  stout,  comi»resse<l   lingers.     The  alMlniuen  of  the  male  i-ousists  of 

thret*  or  four  pieces. 

Ebalia  stimpsonii  A.  Milne  l-Mwanl-. 

ElHilhi  ^limpt^nui  \.  Milnt*  Rlwanis  Btill.  Mo>.  «'oniii.  Z<.h>]..  vin.  J-.'.  1^H». 

Caraj nice  hexajronal,  a  trifle  lonirer  than  broad:  .-urface  mort*even  than  usual  in  thisgemis;  hej>atic 
region  depri*.'J.'^'<l,  canliac  rejrion  swollen,  and  surrotmde*!  by  a  «lepression:  a  postero-lateral  loin*  in 
transversi*  line  with  canliat*  n^gion;  p»>terior  lM»nler  nearly  straight,  terminating  in  l«>biform  angles; 
surface  covere<l  with  large,  flat,  crowde<l  granules,  larger  on  jnisterior  half.     Front  <*oncave,  emarginate. 
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Cheli])e<l8  covt^nnl  witli  gramilo.«  like  thtJHt^  on  caraijaro;  ain)>ii1atory  UirH  HU*n<h»r,  <rovor(»<.l  with 
Piiiallor  granuleH.     Inferior  Hurfatv  of  IkkIv  alno  graiiiiloup. 

DiinensionH  j)f  feinalo:  Ii<mgth,  0.5  mm.;  width,  0  mm. 

Mayaguoz  llarln^r,  22  to  .'W  fatluuiiH,  ntatitm  (UXM;  and  4  to  (>  fathom^  ntation  fi0(l5  (fWi  Ifauk). 
Baliama  Bank**;  went  Flori<la,  2^)  fath<imH;  BarliadoH,  7  to  50  fathoniH. 

OenuB  LITH^kDIA  Bell. 

IJthntlia  Boll,  Trans.  Linn.  Roc?.  I>on<l«>n.  xxi,  :H)6,  1856. 

Carajjacc  mil)rhom}M)i<lal,  wiili  caniiac  rt»gion  j»ro<hi(*i*<l  iM>8tcTiorly,  lateral  margins  prcxiutHNl 

over  hawH  of  legs;  surface*  very  uneven,  branchial  and  canliae  1o1k»h  elevate<l,  he})atio  region  nni(*h 

<lei)ri4**e<l;  tlie  Hubhepatic  region  forms  a  distinct  and  obliijue  fa<t»t;  surface*  rough  with  granuh's  or 

tulH'n^ltw.     Front  produci^l,  narrow,  upturmnl,  orbits  small;  a  consi<lerable  sj>act»  l)etween  edgt^  of 

lower  wall  of  orbit  and  fnt^  tnlge  of  buccal  c»vern.     The  merus  of  external  maxilli|HHls  is  much  more 

than  half  the  length  of  ise'hium  measure<l  along  inner  e<lge.     Outer  margin  '>f  second  segment  of 

oxr>gnath  nearly  stnught.     (MielijHMls  rather  short   and   heavy.     Alnlomen  of  lK»th  sext*s  with   five 

segments. 

Lithadia  pontifera  Stim]>son. 

Li/Art <Zmi  jK>M/(/iTa  St impson,  Ann.  Lye.  Nat.  Hint.  N.  Y.,  x,  nr>,  1871. 
Spfbntphoruit  triatujuhiit  A.  Milne  Edwards,  Bull.  Mns.  ('onij).  Z<h>1.,  vin,  '£i.  IHm). 

(^ara]>ace  one-sixth  bn»ader  than  long  in  male,  one-lifth  broader  than  long  in  female,  widest  at 
anterior  lateral  angles.  Branchial  protuln^rance  divide<l  into  two — <me  part  conne<'te<l  by  a  ridgt*  with 
anterior  lateral  t(K)th,  the  other  by  a  thicker  ridgi*  with  iK»steri<>r  lateral  t<Mith.  A  nunlian  tul>en*ulat(*<l 
ridge  extending  from  frontal  region  to  cardiac,  intern»])te<l  at  (vnter  of  carajwuv.  lit»tween  cranliac 
and  branchial  region  on  either  side  is  a  deep,  narrow  cavity,  bri<lg(»<l  over  by  the  nuH'ting  of  a  pn>jw- 
tion  from  jK)sterior  branchial  protulK*ranct».  The  he]»atic  region  i.*i  not  very  protid»erant  alnive  and 
bears  a  short  longitudinal  ridge*.  Kntire  uj)iK'r  surface  granulate<l.  l*rotubeninct»s  of  eara]>aci*  smaller 
than  usual,  but  pnnninent,  and  covere<l  with  tuberck*s  or  granulw  much  larger  than  those  <»n  the 
depressed  parts.  Anterior  lateral  tooth  (that  on  biunchial  n*gion  forming  antero-lateral  angle  of  IxKly) 
is  very  large  and  prominent,  and  there  is  a  smaller  triangular  to<>th  in  front  of  it,  (x tinting  downwanl. 
Between  this  latter  and  the  triangular  hejwitic  tooth  i.s  a  det»p  sinus.  Subhej>ati(!  t<M»th  very  prominent 
and  tul)erculated.  Posterior  lateral  t<K>th  obtus*'ly  r<>unde<l.  l*osterior  margin  thinner  than  anterior 
and  lateral  margins  on  acM'ount  of  the  deep  excavation  around  canliac  n»gion;  intestinal  n*gi(m  bilol)e<l, 
but  the  lolx*s  do  not  form  dentiform  projections,  the  jMisterior  outline  In'ing  nearly  straight  when 
viewtnl  from  above,  though  interrupted  at  middle.  The  front  has  a  deep  sinus  at  middle  and  is  some- 
what bimarginate.  Ejnstome  very  short.  External  maxilli|HMls  granulated-  Cheliiteds  flattened; 
arm  with  an  outer  dentate  crest;  hand  cristate  outsi<le  and  with  a  short  and  ]>rominent  line  of  tul)en'le9 
on  inner  side  near  wrist.  Andmlat^try  legs  granulate  and  tuln^rculate.  tulH^rcli*s  acorn-shaiKHl.  Sternum 
of  male  granulate,  alxlomen  si)arsely  so  and  iK'aring  an  api)ress<*<l  backwani-|xjinting  spine  at  proximal 
end  of  j>enultimate  segment.     Alnlomen  of  female  densely  tuln'rculate. 

Dimensions <»f  male:  Length,  (>.5  mm.;  width,  7.5  nun.    Female:  JxMigth,  11  nun.;  width,  13.1  mm. 

Off  Culebra,  15}  fathoms,  station  6087,  1  male  Barbados  (ty|)e  hx'ality);  Key  Uii^o,  Florida, 
among  corallines,  low  ti<le;  off  Cajn*  Fear,  North  Carolina,  15  fathoms;  Charlotte  Harl)or,  Florida,  11 
fathom.'*,  and  Sand  Key,  Florida,  125  fathoms  (A.  Milne  E<iwanls). 

This  species,  as  well  as  SjM'hrophoi-us  tlrratm<,  can  hardly  l>e  si*parated  from  Lithntha.     S.  el4Taitu( 

approaches  the  nearest  to  Spekvaphom^^  »o</o^»/.«*,  tlu'  tyjK*  of  Sjtehnpphornx,  which  is  ]HTha]>s  not  a  valid 

genus. 

Oenas  SPELCEOPHORUS  A.  Milne  Edwards. 

SptUtophorus  A.  Milne  Kdwards,  Ann.  S<m*.  Kntoni.  FraiKv  {A)  v.  lis,  lHti5. 

Carapace  wide,  triangular,  or  i>entagonal,  mo<lerately  convex,  with  the  lateral  Ixmiers  prolonged 
above  the  bases  of  the  legs.  Posterior  margin  wide  and  having  two  ileej)  and  smcK»th  (»vitii»s,  one 
on  €*ach  side,  which  oj)en  on  the  outside  by  two  large  oval  orific(*s  and  are  ex<'avate<l  far  into  the 
carapace;  a  suture  line  above  and  l)etween  the  two  0|)enings  })erhaps  n^presents  the  true  iKwrterior 
margin.  Exognath  of  outer  maxillijKHis  obtuse  an<l  shorter  than  the  endognath.  (-lieliptMls  short 
and  stout,     Alxiomen  with  five  segments. 
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Speloeophorus  nodosus  (B(*I1). 

Ortitphoruf  uoflfuiujt  B**ll.  Trans.  Linn.  S<»o.  Ixndon.  xxi,  'Ml,  jil.  xxxiii.  ti>f.  h,  ls.Vi. 
Sf^lirojtfyfrun  uinUnta*  A.  Milne  K^lwanls,  Ann.  S<»<'.  Entoni.  Franrc  ( li  v,  1 1'J,  INiTi. 
Sit*l:roithifru)t  w^W^wm*  Sliinpson.  Ann.  Lye.  Nat.  Hi'st.  N.  Y..  x.  119.  IKTI. 

C'arapatv  alxjut  f>ne-fifth  l»n>a<lcr  than  lun^,  |K*ntaj:nnal,  ijostero-lateral  anjrlc*s  nminlcNl;  siirfm'e 
riivortnl  with  cn»wde<l  grannh*s  and  ikkIosi*;  an  <*levat<»<l  |)rotn}>eran<v  on  lie|»atif  region,  a  transverne 
line  of  ntnlulen  aciDHH  ini<Ulleof  earanaee  and  onealxjveeaeh  p<>.«terior  cavity;  anie<lian  ri<iget>n  pastric 
rejrion.  Hei>atie  rejjion  \t*  thi<'k,  itn  margin  ronndinl;  sii))hei>ati<*  region  witli  a  prominent  IhukIi  of 
granules;  sul>l)ranehial  region  with  two  similar  bunches  <»f  granuh»s;  ]>ranchial  margin  with  a  thick 
anterior  loU*  ainl  a  sharp-iMlged  j»*»sten)-lateral  lolx\  l'pi>er  wall  of  |K>sterior  cavitii's  thick,  1ow«t 
e<lge  of  this  wall  set  in  considerably  from  upi>er  or  external  edge.  I»wer  jK»sterior  margin  of  carajwM'c 
bilolKMl,  the  lol)es  more  <listinctly  marke^l  in  male  than  in  female.  Fnnit  thick,  bilolnnl,  s4)Tiiewhat 
bimarginate.  Orbit  with  three  close<l  fissures;  abroa<l  space  l>etween  orbit  and  bu<'cal  cavity.  Kntire 
lower  surfa<*e  of  (rarai>ace,  as  well  as  snrfa<^e  of  chelii>e<ls  and  h*gs,  densely  granulous.  Menis  of  outer 
maxilli|>e<l  mon*  than  half  the  length  of  ischium;  exognath  of  nearly  the  same  wi<lth  throughout  its 
length;  its  outer  margin  is  nearly  straight.  Arm  of  cheli|>e<ls  cylindrical,  bilolH^i  on  outer  margin, 
proximal  lolx»  narrow  an<l  tul)erculifonn,  distal  broa<l.  Hands  are  dilate<l,  outer  margin  cristate, 
entire;  fingers  thin,  fiat,  gro<ive<i,  fitting  closely  together.  Ambulatory  legs  cristate,  crests  dentate  or 
narrowly  lo})e<l.  The  ab<iomen  of  the  male  has  on  the  i>enult  segment  a  i>ackward-jM>inting  spine  at 
its  pniximal  end.     Dimensions  of  male:  Kntin^  length,  12.7  mm.;  width,  14. (>  mm. 

Mayaguez  HarlM>r,  4  to  (>  fathoms,  cme  female,  station  60(>5.  Ty]x»  hn'ality  unknown;  Jamaica 
(Stim{>son,  I^athbunh  St.  Thomas  (Copi*nhagen  Mus.);  (ruadelouj>e  ((ieneva  Mns.). 

Family  D()RIPPII).€  Milne  Edwards,  1837:  White,  1847. 

Carapace  short,  so  that  the  first  two  or  three  ab<iominal  terga  are  <*ompletely  exj>o.*HHi  in  tlic 
dorsal  plane  of  IhmIv.  The  last  two  jwiirs  of  l(»gs  are  short  and  ft*eble,  and  raise<l  on  the  dorsjil  surface* 
of  <*arai>a<*e.  Antennie  large.  The  verges  of  the  male  are  exserte<l  from  the  sternal  pliL^tron.  The 
affen*nt  channels  to  the  branchije  are  fouml  either  in  fnmt  of  the  l>ases  of  the  chelifKnls  or  not. 

Key  to  the  Porto  Rican  genera  of  the  family  Ihrripjnd^. 

\.    The  C'Xlemal  mnxillipods  U*ftve  all  the  anterior  part  of  buccal  c*avern  nncovere*! Elhu*». 

\'.  The  external  maxillijK'<ls  «1o  n<»l  leave  any  appreciable  i)onioii  of  buccal  caveni  uncovere<l ( 'ttfthrttrrrnt 

OenuB  ETHU8A  Soux. 

Hthtma  Koux.  Crust.  MiMit..  p.  ^81),  1M2S. 

('arapa<'e  very  flat,  truncate-oblong  an<i  broa<^lt»st  l)ehin<l,  covering  little  more  than  first  two 
thoracic  stenia,  hei>atic  ri^gion  small.  The  front  consists  of  two  laminar  teeth,  ea^'h  of  which  is  bifid. 
There  is  a  l<»ng,  flat  t<Kjth  or  spine  at  antero-extemal  angle  of  carajiace.  The  antennules  foM  oblicjuely; 
they  are  large  and  i)roje<"t  Ijeyond  their  fossic.  The  antenna*  have  a  long  flagellum;  their  liasal  joint 
is  inserte<l  lx»tween  eye-htalk  and  }>asal  antennular  joint,  but  on  a  slightly  lower  level.  The  buccal 
cavern  is  elongate- triangular  and  drx?.*'  not  extend  to  the  front;  the  external  maxilli}je<ls  cover  only  its 
iMsal  three*- fourths,  but  the  distal  part  is  clos<»<l  in  by  stout  foliaceous  processea  of  first  maxillif>e<l8. 
The  l>alp  of  external  maxillii)e<ls  arises  from  the  summit  of  the  merus  and  is  completely  exiK>sed  in 
flexion.  The  afferent  branchial  orifices  art*  wide  oi>enings  immcnliately  in  front  of  l«s<'s  of  chelipe<ls. 
Chelipeils  in  adult  male  often  unef|ual.  First  and  se<*on<l  jiairs  of  ambulatory  legs  long  and  rather 
stout.  The  last  two  i>airs  short  and  rather  slight;  they  arise  much  higher  than  the  other  U»gs,  and 
have  a  small  h(M)k-like  dactylus  folding  l>ackwanl.  The  al.xlomen  of  male  usually  cejnsists  of  live 
pieces,  the  thinl  to  fifth  segments  l)eing  fusini;  that  of  female  consists  of  seven  sejjarate  segments;  the 
lirst  thn»e  segments  an*  visible  in  a  (U»rsal  view. 

Ethusa  mascarone  sjnericana  A.  Milne*  F/lwanls. 

Ethum  nmrrininn  A.  Milne  h>!wanls.  Bull.  Mus.  Coinp.  Zool..  vni.  3»>.  1>«). 
Elhuiui  vinjtrtirotif  (iiiifrirnno  Ilathbun.  I^rm-.  Biol.  Soc.  Washington,  xi.  l(»y.  InyT. 

C'araj>ace  sonu*wl.at  lyrt*-shain*<l:  length  aWiut  one-iifth  greater  than  width  in  male,  onc-.M'vcnth 
grt*ater  in  female;  surface  >ni<K»th  and  finely  pul>i*s<'ent.  Regions  are  well  mark4*<l;  br.iiK'hial  rejrions 
nuMlerately  swollen;  they  and  the  i-anliai*  r*'gion  are  e<jually  high,     t^jjine  at  antero-external  angle  of 
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cara]>ace  (als*<j  at  external  or])itaI  an^^le)  l>rt>a«l  at  hase,  ])nt  slender  ami  a<'nte,  projex-tinjr  oblicjuely 
forwanl  not  so  far  as  nie<iian  sinus.  The  divisions  of  the  frontal  ti*eth  are  sharp  sj)ines  well  sej)arate<l 
and  t*(jually  advanced.  Kve-stalks  lonji:,  rather  slen<hT,  exten<lin>r  laterally  hy  the  full  lenjrth  of  eoniea 
beyond  antero-external  spines.  (''helii)e<ls  very  nne<|ual  in  adult  male  of  A\  tnaj^cfirnue,  prol>ahly  the 
same  in  8ul)speeies.  In  males  which  I  have  examined  (all  small)  th<»  chelijHMls  are  fetdile  and  e(|ual, 
not  so  stout  a*^  next  two  pairs  of  lejrs.  The  lirst  pair  ni  walking  le^  n'lich  to  alnnit  mid<il(^  of  <la<'tylus 
of  second  pair;  s«'con<l  |)air  in  male  2.5  time^  the  lenjfth  of  canipace,  in  the  female  not  so  lonjr. 

Dimensions  (jf  male:  Kntin*  length  of  carapace,  7  nun.:  width,  5.H  nun.;  female,  entire  lenj:rth  of 
carapace,  10.7  nun.;  wi<lth,  SiA  mm. 

Off  St.  Thomas,  20  to  2:^  fathoms,  stati<»n  <»07<»:  off  Culebra,  14i  fathoms,  stati^m  (>OS<i.  Distribute*! 
from  North  Carolina  to  Fl(»n<la  Keys  and  (iulf  of  Mexico,  i:»  to  ;>7  fathoms;  St.  Thomas;  off  Cajw  St. 
Lucas,  'M  fathoms. 


OenxiB  CLTTHBOGEBUS  A.  Milne  Edwards  &  Boavier. 

ni/ihntcfTH(t  A.  Milne  E<Uvanls  *  BouvitT.  Bull.  Mum.  Hist.  Nat.  raris.  v.  :tx7.  IMW. 

Carajiace  suU-ircular,  ])roa<K»st  at  mid<lle.  thick,  dors;illy  slijrhtly  <'onvex  or  flat,  ventrally  very 
nnich  swollen,  jM»steriorly  exposinjr  the  first  thriM^  alxlominal  sediments.  Front  short  and  detlexe<h 
lue-b'talks  short  and  nitlier  stout,  orbits  well  detined,  with  an  outer  tooth  or  spine.  Antennula* 
folding  obli<|uely  and  c<>mpletely  retractile  in  a  tleej)  cavity  between  the  front  and  the  inner  l(>wer 
angle  of  orbit.  The  antenujc  are  short  and  partly  <*over  the  antenmdar  cavities;  their  basal  joint  is 
enlarged  and  valviform.  The  bticcal  cavern  reaches  the  front  an<l  is  i-ompletely  close<l  Udow  by  the 
outer  maxilliiKHls,  the  ends  of  which  are  sometimes  visible  in  a  dorsal  view.  The  )»alpus  of  the 
endognath  arises  from  inner  surfaj-e  ni,  and  is  completely  hidden  Uddnd,  the  nierus.  The  afferent 
oj)ening8  to  the  branchia*  are  situatiNl  at  anten>-lateral  angles  of  buccal  cavity  an<l  at  b:u^*  of  antenna*. 
C'helijKjds  stout.  First  and  si'cond  jjairs  of  le^s  slender,  similar,  and  elongate;  the  last  two  j)airs  short, 
subdorsal,  much  more  feeble  and  sidijirehensile,  the  dactylus  f(»lding  back  against  prop<Mlus.  In  the 
alwlomen  of  male  the  tifth  to  seventh  segments  are  fuse<l,  in  the  female  the  sixth  to  seventli  an'  fused. 

A.  Milne  K<lwanls  <fc  liouvier  {lor.  rif.  )  separate  from  ('if^linlnriftpr  the  sjRM'ies  < '.  iiit'nhi  A.  Milne 
E<lwards,  IHHO,  as  the  type  of  a  <listinct  genus,  ('hjOinHurnx^  on  m-count  of  the  small  autenntdt^  cont- 
pietely  retractile  in  the  orbito-antennal  cavity,  an<l  the  valviform  jmmI- 
unde  of  the  short  antenujc,  which  partlv  c<»vers  the  antenmdar  cavitv. 

Aft  ft 

The  species  des<'rilK'd  below,  as  well  iis  my  i'ljchnhtriitpt'  fthum  an<l 
C  (jrannhiOt ^  shoidd  proliably  be  includcMl  in  ClyllmnrrH)*^  although  th<' 
basal  joint  is  not  enlargi*<l  to  the  same  extent  as  in  (\  vit'uhm. 


1 1 . — C/i/ffinn't rnx  in  rpiisHhut, 
fnnali-.  («/)  outline  of  cam- 
Uttci',  lU.TiO.      (^»     l^.Ht    two 

joint.«<of  fourth  U'K.   n  !•'>• 


Clythrocerus  perpusillus,  sp.  nov. 

Carapace  a  little  broa<ler  than  long;  finely  and  closely  granul<»us: 
regions  slightly  marked;  surface  tlat,  the  front  in  the  siuue  plane:  two 
triangular,  blunt  frontal  teeth,  separate<l  by  a  sinus  equal  to  the  reversi' 
of  either  of  the  teeth;  the  emargination  of  the  orbit  is  a  «|ua<lrilateral  Ku 
obli<|uely  placed;  preorbital  angle  flat,  inconspicuous:  postorbital  angle  a 
lilth^  thickene(i,  dentiform;  the  eye  proji-cts  Iwyouil  line  of  orbit.  A 
small,  sharp  spine,  just  In'fore  mid<lle  of  lateral  margin:  half-way 
Ix'tween  this  spine  an<l  the  orbital  angle  is  a  slight  indentation.  The  outer  iiuixillipeds  are  long,  the 
nierus  joints  j)roje<-ting  between  the  rostral  teeth  ami  visible  in  a  «lorsal  view.  Oidy  one  cheli|)e<l  on 
the  uni<iue  specimen  (the  right  one);  it  is  short,  about  !..'>  times  the  lenjrth  of  the  carapace  (when 
flexe<i,  not  vi-^^ible  from  above),  and  stout;  the  wrist  has  a  prominent  antero-extcrual  lolx';  the  hand 
an<l  movable  tinger  have  an  inner  sti]>erior  crest;  lingers  InMit  strongly  inward;  thiuub  stouter  than 
the  movable  finger;  they  meet  along  their  closing  edges.  Secon<l  pair  <»f  legs  exctH'd  the  tirst  pair  by 
alK)Ut  the  length  of  dactylus;  both  pairs  slender  ami  flat.  In  the  last  two  pairs  thcdactylus  is  strongly 
curved  and  alx>ut  as  long  as  the  curved  propodus.  against  the  luisc  of  which  it  lits. 

This  is  a  tiny  si)ecies,  the  (»vigerous  female  measuring  only  2.2  nun.  long  and  2..">  mm.  wide. 

Type  l(H*ality,  <>ff  Vieques,  15  fath»)ms,  station  (KHM ;  1  female  (Cat.  No.  2!i777). 
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Suborder  MACRURA.     The  Shrimps  and  Lobsters. 

Key  to  the  Pnrto  Rirau  fumUifH  of  thv  sutHinler  Mucrnro, 

A.  Body  not  compreiwcHl.     Roetniiii  clepre.sMMl.  oftni  wantini;.     First  alMlominal  M*f?iiu>nt  short«'r  and  narrower 
than  the  following-    AlxlominHl  aiifK^ndaKcs  not  <iiir-*>hHiM'4l.     The  artirulation   lM>tWfH'n  rarpus 
and  pro|M>dus  at  two  fixvA  \h\\u\h. 
B.  Third  pair  of  feet  not  ehelate. 

C.  Pleon  with  «.»jniient8  not  overlapping TriU-  T/ialniuu'tnden 

D.    First  pair  of  trunk-legs  unequal Family  ('allianassiujk 

IV.  First  (lair  of  trunklegs  8uhe<]ual Family  Axiii>.k 

C  Pleon  with  segments  <>verlapping Tribe  hirU^tita 

D.    Carapace  flattened;  external  antenna*  flat,  short.  s4|uaniii<>rni Family  Soyllarid.e 

D'.  Carajjace  subcylindrleal;  external  antenna'  very  long  and  rigid Family  PALiNTRiDi 

B'.  Third  pair  of  feet  ehelate Tril>e  Homaridra;  Family  Homaridjb 

A'.  Bo<1y  more  or  lew  eompresHe<l.     liiMtrum  usually  compres-Mnl.     AlsUwuinal  apiM'udages  itar-shapcd.    Articu- 
lation iK-tween  the  carpus  and  propodus  at  only  one  fixed  i»oint. 
B.  The  epimera  of  first  alMlominal  wgraent  not  covert^l  by  thos<*  of  sei-ond.    Thinl  i»air  of  ft'et  chelate,  usually. 

C.    Three  pairs  of  chel*  nearly  (>«iual  and  not  very  strong TrilH*  /v«;rW/^i;  Family  Pen.kidjk 

(".  Thinl  |»air  of  chelie  c<msiderably  stronger  tlian  the  first  an«l  >f<'ontl  jiairN TrilH*  Stf  nopidra:  Family  Stknofiii.k 

B'.  The  epimera  of  first  al)dominal  segment  covered  by  those:  of  the  strongly  dfVelt»iKHl  MH'ond  segmcMt.. 

Third  i»air  of  feet  not  chelate TriU'  tHridfn 

C.  (^arT)Us  of  s^fnnd  (lair  of  feet  subdivide<l  inu>  few  or  many  M.>gment4<. 

I).    Eye-stalks  short  and  usually  more  or  less  eovi'red  by  canii»aee Family  \\.1'HKU>m 

I)'.  Eye-stalks  not  covered  by  carapace. 
E.  First  i»air  of  feet  more  or  less  chelate. 

F.    Rostrum  small.    First  pair  /»f  feet  m<Klerately  strong Family  LVHMATiDiE 

F'.  R<istnim  of  important  size.    First  pair  of  feet  small Family  Hippoi.ytiDjK 

E'.  First  imirof  feet  simple Family  PANi>ALii>iK 

C  ('ar|>us  of  second  pair  of  feet  not  ^ulslivide<l. 

D.    K<»strum  long,  usually  dentate Family  PALiKMONinjs 

!>'.  Rostrum  .>>mall  or  wanting. 
E.  First  two  |>airs  of  feet  >ulM>4{ual  and  similar. 

F.    Fingers  of  first  and  se<'<md  i»airs  of  feet  .»«i.MMm-shaped.    Mandibles  without  l>alp Family  Atyidjb 

F'.  Fingers  of  first  and  M.H'ond  pairs  of  feet  not  spoon-shaiKil.     Mandibles  with  jwilp Family  PAsiPH.Kin.ii 

E'.  Second  pair  of  feet  much  strcmger  than  the  first. 

F.    Third  maxillipeils  i»e<lifonn Family  PoNTONiin^ 

F'.  Thinl  maxilli]K'<ls  with  the  thinl  >egmcnt  strikingly  bniad Family  On athoph YLLiDJi 

Tribe  THALASSINIDEA. 

Carapac*e  short,  conipre»*e<l,  and  niarke<i  with  two  longitudinal  sutureH.  Rostrum  small  or 
wanting.  B<ith  jwirs  of  antenna'  elongatinl  and  funiishe<l  with  lonir  jitHiimcles,  those  of  the  outer  jiair 
tive-joint*Ml  an<l  iiHually  without  a  scale.  First  jwiir  of  fei^t  uu>jv  or  less  chelate;  second  j»air  often 
chelate;  thinl  i>air  always  simple.  1-ast  sejrnient  of  tlie  tliorax  movable.  AMomen  long,  tlie  segments 
not  overlapping,  the  side  jilates  f(»el>ly  «leveloi»e<l.     Swimming-fan  well  developwl.     BranchiiH  variable. 

Family  CALLIANASSII).€  Dana,  1852. 

Hostrmn  minute  or  al>sent.  Kves  .«mall:  ev<»-stalks  flattene<l,  sometimes  laminate;  conieie  n«>t 
terminal.  First  i>air  of  trnnk-lt*gs  une<]ual,  i)erfe<"tly  or  imi>erfectly  chelate,  the  third  an<l  fourth  jmirs 
simple,  the  others  variable.  In  the  large  chelii>e<l,  the  carpus  is  fonne*l  as  if  it  wen*  a  continuatitm  of 
the  proiHHlus;  carpus  and  projxxlus  much  wider  than  menis.  rn)iMHls  and  telson  usually  broa<l. 
Branchiie  lilamentous,  with  the  filaments  sometimes  compressed. 

AVv  to  the  Porto  liiniu  tjeiwrn  of  thf  fumily  (\iUiitnnxsidir. 

\.  Sec<md  pair  of  pleopods  difTering  fnun  following  ihn'e  j^irs;  pWmiimmIs  fringe<i  with  fine  hairs. 

B.  Menisand  ischium  of  maxillii>eds  dilate«l.  wi<ler  than  tht*  following  joint." (MHiima*9a 

B'  Merus  and  ischium  of  maxiIliiKMls  n«»t  wider  than  the  pn»is¥lus,  whii-li  i«  dilateil ^fijfj/tunuf 

\  .  SiM'ond  )iair  of  pIiM>iMKl«  like  the  follownig  thn:e  i>airs.  all  of  these  arc  frinue<l  witii  articulatetl  mcmbra- 

nou.-  filami-nts niliinttidtn 


!t2  HULLKTIN    CIK   THK    UNtTKI>   HTATKS    h-ISH    (;<iMMISSli>N. 

OaiiD)  CALUAHAU&  Lgwib. 


[uttTniriietil  R.fe,  i'x«']rt.  of  tlii'  ..■licliin-.l^     KvuH  triatipiliir  .ir  r.l.l.mt:;  cumvii'  niiiall.     FlageHa  uf 

■>1t<iinii1i>'  i-x.'ctHliiiK  Imt-  litll.'  Ih,>ir  |K.-.lu[i.'lt-s.     (Inter  »iaxilli|»'.]H  ..).i-rriilif..nii.  wilh  tin-  Wh\ ami 

[iiTiin  I'Ki-follii);  ill  wiiltli  till'  (-HrgMiH  uiiil  i>r<>iHi<lui<.     Soimiltiuir  i>f  tniiik  ft'i-l  <'lii-lat<-;  liflli  [mir  willi 

iirii iit«ry  clii'lii-.     SiitithI  ya'iT  «(  jiliHi[n"l[i  sU'iJiiiT  niii!  liiHiiicntiH.i';  fi.ll'iwinfr  Ihnii  jiHirH  hnwl 

ixl  ri>liu<-»iiiH.     in<^>|K>cl><  friliKiil  Willi  Hinall  li.iin'. 


'..  Ot,  h.rt.y  liir,,,, 


.uflb.yn. 


r«Hi,. 


rH|iii<v  H  littk^  l(i4i  tliHi 


li|.«f  ,.,.Ir.iml....n,iot 


Oallianaaaa  marginata,  p|i.  nov. 
I  n  thinl  of  U'ii|cIIl  ..f  Ixxly.  nifa^imsl  fron 

tlu'  frontiil  iiiJirBiii  jiint  &U:\\-  miti'iiiui-,  Tln>  i-ur|iitl  aii.l  |jnj|).Hlul  jiHiitH  of  tlu'  ., 
nut  t!xiiH^t  tialf  (Ik-  wiiltli  <i[  iM-hiiiiii  aii<l  nienix  jiiintf.  The  f'^'t"''!'''  j"i'><  in  it"  |>ro![itiiiil  iH>rtion 
iijiinlf  ;m.iilt^l  wiiltli  iif  i'Hr[)at  juint,  Imt  1«h-iuih*  iiiirrowcr  liislally.  lei'hiiiiii  of  liirvc  I'hi'lijxil  HmUHl 
l*lii»-  with  irrtviilar  ^k-ti'ifr  x\niKv,  wlii.^li  Ihh'ciuic  liiwr  to«unl  tlii^Ul  (■ml,  Mith!-  narmw.  .-iiIhivuI, 
imannoi,  ('arpiir-  wiililrianKular.  willi  very  tiiiii.  fliarii  iiiiiririni'.  fiiniiiiii.'  vcrv  nl»ir])  ciistal  aii|;lo>. 
Maiiii.-'  uitli  wiTiii'  Hi'iilt^  maiviiiH.  I'altii  lontnT  Ihaii  fint'prs.  Fiiiin^rn  uilli  u  few  shallow  ttvth  im 
tlinir  )ir(>lit'i>i<ili'  ciltics.  Tlic  m'vciiIIi  MlHluiiiiiial  iw^fnii-iit  liny  a  iiiiiliHii  lonicitiuliiiut  itnxis'f  ami  ix 
Inlolx'il  al  extr<-itiity.  wilh  a  iriiall  )Hiiiit  in  tlii'  ^iiiiiH  U'tmvri  tlii'  loU's.  < 'iui<lal  laiiiinii-  iiarrow- 
iililiiiitr,  tlic  ijiiiiTHlxiiit  tlin-i-flfDii' tlit>  )cii>!tli<if  •iiiliT.  OiittT  liriitii'li  of  miter  ijlatc  iieHrly  ax  loii);  as 
inner  liniinh  hikI  intimately  fii^'d  with  it. 

l^UKtli  <>(  Miale  fn.111  tiiMif  roslnnii  to  tijiof  telwui,  IK.Riiim.:  leiitrthof  inrH|«re, -~>.7  mm.;  leneth 
of  Imii<lofaHtLiall<TH|>e.-iiiieti,  female,  :l.ll  iiitii.:  U-iiutli  of  {.aim,  -.'mm.;  lenictli  ..f  eaniiix,  I. .'J  mm. 

Ty]N.«,  MayaKiwx  IlarUir.  liil  to  172  fiilliuiii':,  rund  iiikI  mini,  Kliition  (iiMiii.  i  x|>i-<'imciii',  all 
iiiilH-rreel  (<'at.  No.  ZillH).  Tlie  kiveHt  lui'ks  the  I'lielijo'ilH.  AI--«>  liiken  at  >IuyiiKiii->'.  nHrlH>r,  7.^  to 
7ti  futliottiH,Ktatiun  t<0(»,atul  in  TUx'-VA  I'uthom^.  Htation  Ii0li4;  off  Ai:iia<lilla,  l:t7  fath x.  xlHtion  MtS!}. 

Tliif  :i|)(i'ii«  Ml  its  iiiiurmeil,  iimiviiicl  I'helie  reHeiiililex  r.  I,.iii,ii:-idr'.'  X.  Milne  f^lwuniH,  fnttn 
Mart  ill  iijiie,  hut  is  rliHtiiitMiHliol  l>y  its  non-terminal  eorneu,  hilolie.1  tail,  small  sixe,  vU: 

CalliaiuMBa  minima,  xp.  nov. 

Carapace  altmit  one-thini  Itii-  Iciij.'tli  of  Ix-ly.  H.n-trtim  a  fleii.liT  spin.',  a  Hllle  loiijnT  than 
eyp-stalkw,  ami  inelineii  .lownwanl.  Cornell  near  eiirl  of  eyi-stulk.  Isehijil  ami  itienil  joiiKs  of  outer 
niHxillipe<lH  rather  narrow- for  t  he  itennw.proiJ'Mial  joint  noi  ililafeil.iermitiHljoiiil  oviiI-Ibihi-oIhIc.     I^rict' 
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Vui.   16. — <.vi//iana«ta    minima.    (a>   Large    chelipe*!  of 
male,  -.  H.    (b)  Tail  fan,  y  13.33.    (c)  Anterior  portion, 
•:  15,    i,i)  MaxilliiH-d.  >  16. 


cheliped  rather  short.     Ischium  lejsi  than  twice  a*»  lonjr  as  ])rf)ad  and  with  two  or  three  faint  spinules 

on  its  lower  margin.     Merus  o))long-oval.  unarnie<l.     Carpiw  subtriangular  with  tliin  upper  ami  lower 

margin.s,  the  distal  margin  cl<^>si*ly  articulate*!  with  manus.     Manus  als^)  with  thin  marfrins;  jxalm  longer 

than  fingers,  and  longer  than  broa<l.     Pol  lex  with  a 

sharp  crest  on  outer  surface,  one-third  the  distance 

from    prehensile  e<lge  and  extemling  a  little  ways 

uiMiu  f»alni;  prehensile  tnlgc  with  a  spiuitonn  t<K)tli 

at  its  middle,  planting  towanl  tips  of  fingers.     I)ac- 

tylus  with  a  broad  roundtnl  t4M)th  on  proximal  thinl 

of  its  cutting  e<ige.     Seventh  alNlominal  si*gmeiit  o\*- 

long-triangular,  with  a  few  lateral  marginal  spinules 

on  each  side.     Caudal   lamina*  oval,  of  aliout  e<pial 

length  and  sul>e<|ual  to  telnm. 

Length  of  male  frc>m  tip  of  n>stnHii  to  tip  of 
tel.s<m,  9  rum.;  length  of  carapace,  M.  1  mm.;  length 
of  manus  of  larger  cIicHimmI,  S  mm.;  length  ai  (talm, 
2  mm.;  h'ngth  of  carpus,  O.S  m. 

This  six-i'ies  is  smaller  than  the  la-^^t  and  may 
at  ontv  be  t«»l<l  by  the  crest  on  the  jhiIIcx  and  the 
|>i'<*uliar  dentation  of  the  fingers. 

TyiH*s.  Mayaguez  Harl)or,  IHl   to  172  fathoms, 
sand,  mud,  station   606»i,    2  8iie<imens   (Cat.    No.  23779).      .Vnother  s[)tM*imen  was  dredge<l  in   the 
same  harlx)r  in  25  to  30  fathoms,  sand,  nmd,  an<l  shells,  station  H062. 

Oenm  OLTPTUBUS  Stimpson. 

iihfjitnrtu^  Stirai*^»n.  I'nw-.  ChiraKo  At-ad.  Sci..  i.  4»*..  1S66:  Ann.  Lye.  Nat.  HiM.  N.  Y..  \.  rjf».  1^71. 

Mcnis  and  i.«^"hium  «»f  external  maxilliiXNls  not  dilat«*<l.  no  br«^»adfr  than  pm^MHlusand  c<»ncaveon 
outer  surfatv;  is4*hium  arme<l  along  middle  <»f  inner  surface  with  a  sharp,  jjrominent,  s|>inous  cre«»t; 
carpus  thick,  and  only  half  as  bn>ad  as  projHMlus,  whi<"h  is  greatly  <lilate<l  within,  and  tnuK-atetl,  but 
not  griMjve*!.  at  broad,  anterior  margin,  against  which  the  dactylus  folds;  da<'tylus  rather  .•^tout,  com- 
pn»sst^l.  and  rather  longer  than  anterior  margin  of  pr»nxxliL«i.  Mandibles  strong,  much  indurate<l; 
comna  with  its  margin  unevenly  tr)othe<l,  deeply  cleft  within,  an«l  with  lia^^l  process  as  bn.ia<l  and  half 
as  high  as  corona  itself,  and  having  also  a  tootheil  e<lge.  Appendagi's  to  first  two  joints  of  alxlomen  of 
male  nearly  similar  to  corresponding  |>arts  in  female.  (^au<lal  lamelbe  tleeply  sculptured.  Of  the 
appendagi*s  to  the  |»enult  joint  of  alxiomen,  the  outec  lamellje  appear  as  if  conifnised  of  two  pieces 
Sf»l<lere<l  together,  the  outer  one  of  which  tiverlaj^s  inner;  inner  lamelhe  obliquely  triangrular.  Terminal 
segment  <»f  aUlomen  very  small.     (Stim|)sou. ) 

Olypturus  branneri  Rathbun. 

(iliflMtint/i  hrnnn* ri  Rathhiin.  l*Ttn:  Washinirton  .V<a<l.  S<-i..  n.  loO,  pi.  viii.  fiir>'.  o-^.  1900. 

Dorsal  sutur**  very  deep.  Front  with  a  sharp,  acut*-,  depressi'd  ntstrum,  and  on  either  side  alnive 
inst»rtion  of  anteniue  a  shallower  sul»a<-ute  projection.  Kye-stalks  .»*ubtriani;ular,  with  convex  upjK'r 
surface,  and  contiguoiL**-  nearly  to  their  narrow  tnincate  extremities,  which  are  ol>s<-urely  dentate. 
Tenninal  joint  of  j)e<luncle  of  the  antennuhe  al>out  1.4  times  as  long  Jis  pi'iiult  j<nnt.  Antennula* 
nearly  as  long  as  carai>a<*«*.  Pe<luncle  of  antenna  more  slender  than  that  of  antennula;  its  i)enult  joint 
reaches  middle  of  tenninal  joint  of  pe<iuncle  of  antennula.  Flagellum  mon»  than  twice  as  long  as  that  of 
antennula.  Outer  maxilli|)e«lssimilar  to  thosc»of  fr.  amtdhochinut;  isc*hium  and  merus  wnler,  pmpodus 
somewhat  l<»nger  and  narrower,  dactylus  more  slender  than  in  that  sjHH'it^.  Outer  surfa«v  pul)esc*ent, 
inner  manrin  long-hairy.  Large  cheliped  finely  and  ino^nsjncuously  dentate  on  its  lower  margin. 
Merus  twice  a.*^  wide  as  ischium.  Carjnis  nearly  as  wi<le  as  the  manus  and  twice  as  wide  as  long.  Palm 
nearly  a<  wide  as  lontr.  The  fingers  cn:>ss  when  close«l.  The  da<*tylus  has  three  t<»eth  on  j»rehensile  <'<lge. 
Smaller  chelifRNl  with  carpus  and  manus  less  than  half  as  wide  a**  in  largt*r  chelipe<l,  an<l  ehmgate. 
Both  <'heliiie<ls  with  tufts  of  long  hair  on  maixii*^-  Inner  caudal  lamella  as  broaii  a**  long.  Outer  branch 
of  outer  lamella  cr)mpletely  overlappinir  and  coalest'cnl  with  inner  branch,  and  only  slightly  shorter. 
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ThiH  BiKHues  can  1k»  «lit«tinj?uwhe(l  from  C.  ncmittKH-hinis  Stiini)s<iii  and  (i.  [frandiuuimm  (<Tibl)e{*, 
as  (hiliannnjid)  by  it«  noii-spinouH  front  and  i'lielii)e<ls  and  the  sul)equal  length  of  tlie  two  1)ranc)ie8  of 
the  outer  eaiidal  lamella. 

Tvenjrth  in  m(»<lian  line,  excluHive  of  antenna',  52.2  mm.;  length  of  earai»atv,  14.9  mm.;  length  of 
carpu.s  and  projuMlu-s  together,  measurtHl  to  en<l  of  pollex,  IH.5  mm. 

TyiH'  locality;  Mamangiiape  Stone  Ht»ef,  l^razil,     Port^»  Rico:  llui'^r«»s,  1  male. 

Oenut  CALLIANIDEA  Milne  Edwards. 

I8*fi  Gm  rill,  Ann.  S<k'.  Entom,  France  (1).  i.  -A  l^^-     lN'«iuif  prtMXTnpiiMi. ) 
OiUiiiuidfii  Milne  KdwnnlM,  Hist.  Nut.  Crust.,  n.  819,  1K37. 
OiUiaiiisai  Milne  Edwunls.  HLsl.  Nat.  Crust.,  n,  3-Jl.  is:^. 
Oilh'sfa  Dana,  Crust.  V.  i^.  Expl.  Exped.,  i,  510. 1K.V2. 

Outer  maxillij)e<lf«  slender,  jxKlifonn.  Second  {mir  of  pleo|>o<lH  like  the  following  thrive  i»ain<;  in 
all  these  j)leop<Kl«  the  margins,  instead  of  l)eing  fringe<l  with  small  hairs  or  cilia,  have  tlieee  m<Mlitie<l 
into  soft  and  flexible  articulate<i  membranous  filament^?.     (General  api>earance  that  of  <'(tlUanas»n. 

Callianidea  laevicauda  (iiil. 

(MUiaiii'Un  lurioiuibi  (iill,  Pn>c.  Aeatl.  Nat.  .*<el.  I'hila.,  xi.  Hi",  1H59. 

Rostrum  t*<iuilaterally  triangular,  obtusely  jM)inte<l.  A  leas  ])rominent  obtuse  t(M)th  is  al)ove 
insi^'rtion  (if  antenna;  just  al)ove  the  tooth  a  clos**<l  horizontal  suture  runs  back  a  little  on  carapace. 
Transverse  suture  (»n  the  cara])ace,  at  alH)ut  two-sevenths  the  <iistance  from  the  |M)Sterior  margin,  is 
very  deep.  Posterior  margin  pHKluccni  ba<;kwanl  at  middle  in  a  prominent  lolni.  The  eye  plates  are 
thickened  excrept  their  inner  distal  thinl,  which  is  thin,  laminate.  Cornea  small  and  protuberant  and 
situattnl  near  outer  margin.  I^Atst  joint  of  antennular  i>eduncle  longiT  than  jK^nult  joint.  The  two 
bmnche**  of  Hagellum  an*  of  aluMit  e<]ual  size  near  the  ba.*^',  the  lower  is  a  little  longer  and  ta]>era  to 
the  tij),  the  upfKir  is  thickeniil  in  its  distal  ]>orti(»n.  Thickest  |M>int  at  alH)ut  the  sixti»enth  segment 
from  tip.  Antennuhe  nearly  as  long  as  carapaci*.  l*enult  joint  of  antenna  about  l.'>  tinu^s  as  long 
as  last  joint.     Tips  of  flagella  broken  off,  but  the  tlagella  ar»'  longer  than  canii>ace. 

Ischium,  merus,  an<l  carpus  of  the  outer  maxilli|>e<ls  wider  and  shorter  than  in  the  figures  of  ('. 
typn.  The  merus  has  a  small  spine  on  its  lower  margin  near  <listal  end.  I.»<chium  of  large  chelij>c<l 
compressed  and  dilated  anteri(>rly  with  articulating  surface  for  the  merus  obli(jue.  Merus  alnmt  a 
thinl  longer  than  ischium,  subovate,  fiat  internally,  convex  externally  alK)ve;  inferior  margin  anteriorly 
tri<lenticulateand  hairy.  Carpus  vertical,  alnrnt  twice  a.s  high  a.M  long;  its  |H)sterior  articulating  pnx^esn 
about  as  long  as  broad  and  divicUnl  into  two  une<jual  |>arts  by  a  wi<le  groove  on  its  inner  side;  it 
projects  acutely  below  and  is  there  denticulate.  Manus  oblong,  fully  three  times  longer  than  corpus, 
with  parallel  l)or<lers;  its  interno-superior  border  is  providtnl  with  a  long  row  of  hairs  and  ita  superior 
surface  has  a  few  distant  fa.'^cides  of  hair;  inferior  margin  crenulattMl  an<l  on  each  side  a  n)w  of  fascicles 
of  hair.  Digital  pnu-ess  of  manus  about  two-thinlsas  long  tis  manus  itself  and  with  five  tulxircles  on  its 
posterior  half,  the  anterior  of  which  is  largest;  anterior  to  this  it  is  crenulate<l,  as  are  also  the  margins 
on  each  side.  The  dactylus  is  curve<l  and  cnisses  the  pollex,  leaving  a  hiatus;  al)ove  it  is  rounde<l, 
with  a  row  of  hairs  on  each  si<le,  the  interior  of  which  is  very  dense;  l)elow  the  external  margin  of 
excavation  has  a  iiHwlerate  tulu'rcle  at  its  mid<lle,  and  jM»st<*riorly  two  large  ones;  inti'rnal  border 
anteri(>rly  crenulate<l;  a  few  ]>its  with  fa.^^cicles  of  hair  are  U'tween  the  ridges  of  exc>avation  and  on 
each  si<le. 

The  second  pair  of  fei*t  is  not  only  long-hairy  Inflow,  but  ha.»<  th<»  la'^t  thret^  joints  fringe<l  with 
hairal>ove.  Fourth  jwiirof  feet  com]>n»sstMl,  the  fifth  sulK-ylindrical.  Tenninal  joint  of  first  i)air  of  alKloni- 
inal  feet  lanceolate.  The  n<*xt  four  pairs  of  feet  have  two  laminate  branches  broa<ler  and  more  oval 
than  rej>re.**ented  in  <\  tt/jHi.  The  cylindrical  tilaments  with  which  they  art*  fringtMl  are  com|K>.'»iMl  of  three 
joints  ]>lace<l  end  to  end  an<l  not  branching  as  in  ('.  tif/Ki.  The  inner  branch  of  the  caudal  lamella  has 
on  its  carina,  two  sj)inules — one  at  middle,  the  other  at  distal  en<l. 

This  sjjecies  in  its  rostriform  front  resembles  <'.  itmrnnioUi  Kossmann,  but  is  easily  <listinguished 
bv  the  character  of  the  alxlominal  filaments. 

Length  in  median  line,  exclusive  of  anteiin.is  ()l.:i  mm.;  length  of  carapace.  15. .S  mm.;  l(>ngth  of 
carpus  and  hand  together,  measure<l  to  end  of  iK)llex,  25.2  mm. 

Ensenada  Honda,  Culebra,  1  female.     Barbados,  un<ler  nnks,  within  coral  reefs  (tyjK'  locality). 
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Family  AXIIIl.i  Bate.  iSSN. 

iw.iiially  t1uit>'ii<-<l  i-iiiit  "f  rcB'tnim 
•  lii'laU'.  iijiihI;  IwI  Ihnv  joiiry  i<iiii 
rii.'  ..iil.T  l>miai  <>r  urj!--)-'  [>ot  I 

Oanoi  AXIVB  La4ch. 


KiiTt  [wiri'f  trunk-U'gw  I'lii'latf 
.li-.  Fimt  K-giiifiit  of  piwm  vi-ry 
iniciT  ihan  the  iuoer.     Itrsiu'hiie 


AxiuB  defeosus,  fj).  nov. 

r'ara)iai'<-  of  ft-Tualc  iitsriy  twice  as  loujf  a^  hiffh,  liiiely  |iu)ivM^iit.  Kutttruiii,  loiig,  nHrmw,  acumi- 
nale,  iipinironii,  and  Filightly  ujitllnieil  at  lij<,  Hniu-<1  at  )«>«•  on  citliiT  Hiilc  willi  a  fliar]'  i!)>ine  jHiinting 
•ibliqnply  inrwani  ami  upivani,  iiifl  alKivt  cyi'. 
A  Mnall  hpini'  aiviw  antenna  nii  anterior  niarjfin 
of  i'arapa<-c.  Fruni  flfCfof  nv-'tniiii  a  ^harp  latf  ral 
carina  riin^^  liai.'kward  on  each  xiilc  alniiit  tn'o- 
thinlH  tlie  way  lo  cervical  witurc,  ariue<i  in  it^ 
anterior  half  with  two  ti|iLiics,  the  anterior  Ihc 
lan.'er.  Tlit-nuilian  carina  exU-mln  lo  ci-rvicul  r^n- 
luri',  though  its  posterior  fourtli  i^  faintly  niarkeil: 
there  is  a  sjiine  at  itn  niiiiiile,  wliich  is  broken  oft 
>hort  in  the  iiiii(|iie  specimen.  Ilettteen  the 
innhan  and  lateral  cresti<  is  a  :<ul>n>e<liaii  r-re^it 
iiitormedlate  in  lenftth  and  amieil  with  wven  r.r 
eijtht  irregular  spines. 

Kyes  cm  short  stalks,  which  are  nearly  I'on- 
cealed  by  Iht  rostrum;  cornea  large  and  black. 
Peiiuncle  of  nntennula  overrencbes  rostnitn  by 
length  of  its  la.-<t  segineiit;  Hagella  sntiei|iial  in 
len};lh  and  alxiut  eijual  ti>  leni^b  of  (urajiaiv. 
Distal  spine  on  second  segment  of  anteiniaat  liaM' 
of  aci<'le  very  short,  not  extending  U-yon.l  end  .,f 
Heiiind  «.'gnieiit.  The  acii-le  is  a  little  longi-r,  bnt 
als»  very  i<hort,  not  more  than  one-lifth  the  length 
of  fourth  si-gnifnl,  and  Inis  a  small  spine  at  its 
inner  liase.  tlftli  ^-gnient  alxHit  half  as  long  as  fi 
Ischinni  and  inenis  of  external  nia\illitH-<l  anm-d  i 
ari>  long  and  slender;  these  joints  have  alsi  an  inner  spinous  cnvt. 

Clielipeils  eijnal,  alxnit  1,.^  times  as  long  as  the  israjMlce;  chelie  ab<iut  twir-tbinlD  as  long 
as  tlie  i-amfHUv.  Isi'hinin  and  inenu'  anne<l  In-low  with  spine:<;  ineruM  with  a  t([iine  on  iti>  upper  e<lg« 
at  distal  thinl.  ('arpns  a  Utile  longer  than  wide,  I'mpidiL''  comprcHpeil,  with  sharj)  inlge^  alHxit 
twi>tiftlis  ns  wide  hh  length  of  jialni:  niargiiL-<  snbiiarallel;  npper  margin  with  a  small  distal  spine. 
nnj.Ttv  alH.nt  two-lhir.ls  the  length  of  [lalni,  slender,  tips  I'nisnng,  prchen^le  eiiges  finely  denticuUle. 

The  s<^-o[iil  pair  of  I<vs  are  slender  and 'lo  not  reach  lialf  the  length  of  palm  of  fintt  pair.  Ischium 
two-Iiflhs  till-  length  of  mems;  [-arpiis  three-lifths  the  length  of  menis;  ischium  and  mems  annul  liehiw 
with  a  feu  -iiini-s  irn-giilarly  plaiinl,  I'm!" -his  a  little  longer  than  carpus,  ihi-  lingers  nearly  as  long 
a.-<i>alm,  Tliir<l  and  fourth  (siirsof  less  nearly  alike  and  Icmneranrl  slenderer  than  the  second.  ('ar|>u8 
al»>ut  half  ns  long  as  ]in>)><filus  and  I  wo- fifths  as  long  as  nienis.     I>ai>tylus  al.Hint  two-liftbs  as  long  an 


Flagellum  nearly  twice  as  long  a»  i-aRt)>ace. 
er  edge  with  spines,  the  distal  two  of  which 
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propoiliia.  TheiiicnisliaKaii  iiifi-ri'ir  .lii'tiil  spiiii!;  tlie  iiniiHMhiH  \ia.-  an  iiik'ricr  nm  nf  KpJniilM'.  ]*|ii' 
of  liEth  pair  even  morL'  fleniler  than  llirim-  nf  fuiirlli  utid  iihorttr  than  tliinH'  i>f  fecoiiil.  MuniM  am) 
pn>)iodui>  Hutmjiiiil;  cjir|iiiN  iilHiut  linlf  iii'  Imi);;  cIhcIvIiis  alxiiit  ont'-thinl  uf  iinijHKluf. 

Abiluiiien  niui-h  iiurriiwcr  tlimi  i-Hnii>Hii'  miil  not  cxjiaiiikil  in  tiiiililli',  the  i<ii)<rti  lieinic  iiiiirly 
titraiKlil  aiirl  (wrallcl.  Tclwui  oMniijr,  wilh  fiiU-n  sliahtly  cmvurniiiii  in»"ti'ri<ir1_v,  fiiiir-HftliH  an  linaiil 
aa  long.  The  liinifl]:!'  of  tin.i«i.i-  ii  liltir  li.ii^d-r  lliaii  tclm.ii,  I(>ti|rt  than  hrc«ii.  Tflwm  anmil  on  lateral 
niurxin  with  fnnr  xmali  i^|:iiii's  uml  cm  <ti>r?«I  Mirfatv  with  n>u~H  of  Hiiimi*  I'xlt'iiiliiit;  fmrii  iiiur  ivuter  to 
autfrior  ami  jKK'tiTitir  cxtri'iiiitii'Mof  lati'rul  itmciii";  pofti-rior  inargin  I'marKinHtc  ami  having  aim  iliaii 
spine.  Inner  lamella  n  ith  a  row  cjf  Hpini'!'  on  ilH  outer  inar);in  ainl  n  mi'im'l  row  on  itx  lim^tnrlinal 
carina;  outer  lamella  with  a  row  of  :<pim-H  (xviipyinu  the  iniilille  thinl  of  miler  margin  atid  an  ohljipie 
row  exteixlinK  from  jwii'terior  unci  of  niarninal  row  iiiward  an<l  liuckwani  ti.  iKisterior  niarifin;  alwi  a 
tew  wpintw  on  <iii!er  half  of  lioinal  siirfai'e, 

Diinenxiuna  of  female:  Len|(th  fniiii  lip  of  nwirum  to  lip  of  lelivin,  2H  itini.;  length  of  ivrajiaMv  lo 
tip  of  nutnuii,  11.2  mm.;  length  of  rDHtrum,  l.'i  mm.;  heltrht  of  ivraiiaee.  H.X  nun.;  wiittli  of  caraiiaiv, 
4.5  mm.;  len^h  of  right  eheli)>eil,  ].=>  nmi.;  length  of  niernf,  .'i  mm.;  length  o'  pr<>|HHlnH.  7.4  mm.; 
length  of  pn>|N«ial  liiiiit,  ;i  mm,;  h-ngtii  of  telwon,  :i..imw.;  «i<itli  i>f  tflw.n,  ir.K  mni. 

TyiK',  off  licxu  Prieta,  Hi  fathoms,  coral,  miikI,  Mation  (MI7r>,  I  fiTiDile  IC: 


Thif' 
tin)^ii:')ie<l  l>y  the  i 


AziuB  ineequaJia.  np.  iioi 

.\lli<'<l  to  .1.  '''/'-»'>».  Tlu'  roflrmn  while  r-lemler  aixl  am 
with  three  xliitr]'  Hpinei',  an<1  on  the  other  H<le  with  l»<i.  Uler 
on  i'»ra|iaei'  in  a  I'arhiu  exlemlinK  half-way  to  nTvieal  witiire 
ami  anne<l  with  two  .''harp  cplnetl,  oni'  jil!'!  I>ehintl  orhit. 
Meitian  earina  with  one  pmall  Hpine.  .\  ^hort,  faint  Hnii- 
meiliaii  carina,  artiuil  ajileriorly  with  two  Hpimilei':  iiIho  a 
upinnle  betwepii  Ihew!  ami  mpilian  carina.  Eye-ftalks  largi>. 
iliim1)h«1l-9lia]>tHl,  nearly  aa  limg  an  TOHtrum,  nilh  a  lihiek 
cornea.  The  jMillinele  of  antennnla  overreaehei<  rtB'tnmi  hy 
tht:  length  of  il.s  la.-'t  Hegnieiil.  Rigella  xnlieiinal  am!  aliiut 
e<)nal  to  length  of  c>arai>ai-i'.  Movahle  ai'iele  of  anti'iina  is 
nearly  a-'  long  an  fotirtli  Hvmcnt  of  i>eiliineli';  Hpine  til  il'' 
Ijaw!  ia  alKint  half  aii  long  an  aeli-le.  Annalun'  of  outer  max- 
lllipedM  siiiiilHr  to  that  of  .1.  Jf/nwiw, 

OhelipetlH  eijlial;  merns  armitl  1h-1ow  willi  Hlcniler 
fiphiec,  anil  aim  atHive  on  <liiflal  half;  a  t<ingU-  fi'liie  on  tliflal 
outer  margin.  CarpiiH  epiiionw  alu'Vc;  one  cpine  U'low. 
Manna  witli  a  row  of  long  Bjiim^  alHive;  one  t-plne  on  .mler 
tanK  at  iMtfe  of  fingerw;  lower  margin  rirntm-i,  eiiliri'.  Kin- 
gtr»  and  [lalm  Hnl)f"|iial  in  length.  I'reliensilc  iilgiv  of 
fingt^ra  dentate;  tijin  I'nwhig;  lingtrH  gaping.     The  nn^nmi 

reachea  In  the  middle  of  the  eariiii:'.     .\bd en  very  mui-li 

length  Imin  tip  of  nwlnnn  |4.  tip  of  telwm,  alK.ut  l.'i  im 
'"hi:  two  )i|ie<'imeiiH  from  whioli  tliis  ilexi'ription  ix  made 
Ty|H-  hH'ality,  Mayaguer.  Harbor,  Ull  to  IT'i  fatliomis  xa 


dW 


.;  length  of  carajiaiv,  l>  mm. 

ire  very  imiH-rtei-l. 

d,  muli,  station  WHIH  (Cat.  .No.  a;{781). 
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Tril.c  LORICATA. 

B<>«ly  either  «U*f»i> •>«*««*<  1  or  tfulicylindrieal.  Koj«tniiii  )»r<ia4l  an«t  pliort  or  al»K'nt.  Aiitenniilcw  with 
two  fla^lla.  Outer  aiiteniue  without  a  w-ah*,  tirst  j<iint  of  |Htliirirh'  fiis***!  with  epiiftonie.  Trunk 
legs  MX-jointiNl  thnni^fh  <*oale>!<t»iMv:  none  of  them  ehelate  exi-ept  the  hu*t  jtair  which  ij»  sonietinies 
suU-helate  in  tlie  feniah*.  FirjJt  alMloniinal  !!*ejniient  <levoi«l  of  apiH.*n<lagi*s  in  lN>th  s>exes«.  Posterior 
portion  of  telson  and  uro{MMlH  flexi)»le.     (iills  triehotiranrhiate. 

Family  SCYLLARIl).4:  White,  1X47. 

('ani|ia4v  deprv^ji**!,  orliits  exc-avate*!  in  the  <lon«I  furfai-e.  Si^uul  anteniue  short,  }«i|uaniifonn. 
Mandihles  with  a  oni'-jointe^l  l>alp.  Tnink-lep<  simple.  ex<vpt  the  (iftli  |tair  in  the  female,  whirh  are 
minutely  ehelate.  Branchiie  well  ileYelo]ie4l:  epijxMlal  plate?*  i»n  the  first  joint  in  the  first  four  fiairsof 
tnink-lofrs  have  |MNlohninehi;t'  attaeheil  to  them  a^<listiuet  plunu*s.  Thej^e  limlie  havearthruhranchise, 
and  the  last  four  segments  of  the  tnink  have  pleun>l>ranehi€'e. 

Kfu  to  thr  I'nrtn  Riniu  ijent^ni  nf  the  fnmiht  S.'^fUnruhr. 

A.   Ex<if?iiulti  i>f  outi-r  iiiHxilliiic-«L«  without  a  tlairL'lIuni .SryMnrM< 

A'.  Kxn^iiMth  of  nxiU'T  mHxiIlipe<|>  with  a  fla{^*lliiiu Scyltari^U* 

Oenm  SCTLLABUS  Fabridm. 

.Sry//iiri(x  FHbri(-iiL>.  >>>,  Kill.,  ll:'..  1T7'». 

AniH*  DaiiM.  rmst.  l'.  S.  Expl.  Exi>o<l..  i.  -MC.  l^*.!!'. 

Kotttruni  very  short  and  tnuieate;  exognath  of  thinl  maxilli|ieds  without  a  flagellum;  |iairs  of 

l»ran«*hi:e  19  in  numl»er. 

Scyllarus  americanus  (Smith). 

ArrinfuimrnniHHM iiuiith,  .\mcr  J«Mir.  Si-i.  t2i.  XLViil.  IIV.  li^. 

SryUantf  i.lrrln**  tjuwHarUi  v<»n  Marten;*.  An-h.  f.  Nat.,  xxxviii.  pt.  1.  li».  pi.  v.  f.  18.  IvT'i. 

C  arafiatt'  with  threi*  hlunt  miilian  prominenees,  two  of  whieh  are  on  the  gastrie  region  and  one 
on  «*inlia4*  riTrion.  Anterior  pnnninencv  eomiNieiHl  of  two  tulien'les  side  hy  si<le,  half-way  Iwtween 
margin  of  the  front  and  the  larger  {MMiterior  gastrie  t«Mith.  (anliai*  t<>«>th  also  hitid.  First  joint  of 
inn<'r  antenuie  short  and  dorsally  flattene<l.  P<»sterior  manrin  of  abdominal  s<*gment^  with  a  very 
slight  nuKlian  emargination.     .V  small  sfieeies',  usually  not  mon*  than  half  an  ineli  long. 

off  Vieipies,  15  fathoms,  station  tM)Hl.  Pn»vioit«ly  taken  at  Kgniont  Key,  Fla.  (tyjH?  liK-ality); 
Culia  I  von  Martens);  off  Cajie  Ixxjkout.  N.  C.  2:?  fathom.s  station  2H<>S  \  AUmtnut»);  off  (^ape  Fear,  X. 
r.,  15  fathoms,  station  2522  c  J/Wr»^i;  Blaektish  Bank,  off  Charleston.  S.  C,  12  fathunw  (R.  K  Earll, 
coll. );  off  Key  West,  Fla..  +5  fathoms,  stati«>n  2IMS  <  J //y*i/r» «*«):.  Key  Vaiiu.s  Fla.,  among  rcH'ks,  ljetwii»n 
tides  ( II.  Hemphill.  <*oll.  i:  Man*<.).  Fla..  2  fathoms  (II.  Hemphill,  coll. );  off  northwest  end  St.  Martin*.s 
Reef,  FloriiU  Banks  iJ.  F.  Mf»*er.  eoll.i ;  (iulf  of  Mexioi.  21  to  .W  fathiims.  stations  2:$*59  to  2:^74,  2407 
iAffitilrtHt*).  and  stations  5052,  5078,  54kS.i.  5102  \(irampu*\\  .*^t.  Thomas,  W.  I.,dreilge<l  (-l/Arf/rr*w):  off 
Ca|»e  St.  R<M]ue,  Brazil,  2i) fathoms,  station  275S  ^.WmtroM,. 

Oeniu  8CTLLASn>E8  OiU. 

SrtriUtru*  haiia.  rni«*l.  V.  .*«.  Expl.  Exin.-*!,.  l.  -Mii.  l*vV_'.       Nui  .>«-#///«i/-»i<«  Fat»rk'iii>.  177.=».  • 
SrtfUariilf*  <Jill.  Jkrit-uw.  u  >..  vii.  l^^.  l>y^. 

The  nitttnim  very  pn.miinent;  ex«ignath  <tf  the  thinl  maxilliiu'vls  ending  in  a  AagiOIum;  |isiirs  of 
branehiie  21. 

Scyllarides  sequinoctialis  iLund). 

.VyW'irw^  *^/«iMnrf#>i/ix  Lund.  Skrivteraf  Nalurlii^foric*-Scl>kHtiet.  11.  i*.  p.  •_'!.  ro|ifnhaiefii.  ITWi. 
ii-yflnriW^r*  »*pnwKiiaii*  Gill.  Soicnt-e.  n.  s..  vii.  w.  !>»*». 

Caraftacv  very  amvex  from  side  to  side,  «leflexi*<l  in  the  anterior  {Mjrtion.  lateral  margins  nearly 
|.iarallel,  with  a  slight  imlentation  alxmt  one-fourth  the  distan<*e  from  antennlateral  angle.  Distance 
fnim  lateral  margin  of  i-anjiai-e  to  inner  margin  of  orbit  alNuit  two-fiftlw  the  distanee  lietween  orl>its. 
Dorsal  surfatv  o»vere«l  with  flat,  s<'aU'-like  tnU'^'les  rl«isi*ly  rrowded  tijgether  an<l  with  short,  stiff 
bristles.  Ritstnnn  with  tw«»  o»nieal  eontigu«»us  teeth.  Inner  margin  of  nuter  anteniue  with  ereet, 
cTiniral  teeth  or  spini*s:  seeond  joint  much  broader  than  long:  terminal  joint  suborbicular,  margin 

crenate.     First  aUlominal  si'gment  with  two  large  reildij^h  submedian  spot2f,  which  unite  anteriorly. 

'2x\—v.  r. ;;.  i.o>-r 
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DiriK'iiKi.niH  -i  (I'liiak-  from  r«r-'.  Ifi,..:  hiiu-'li  «f  •'ar»p!i-'<'  ir«ii>  tit<.>t  ri<olriiiii.  I  M.o  Mini,;  ni.ltli 
alaiil«Ti..rHlli!li'^  "1  mm.-.  j.'r.>iil.-sl  Hi.ldi,  i>s,.-.  ,iitii.;  I.Ti«tt.  ..f  :iiiiiiiu1  fn.in  tiji  ■•{  .nil,-r  HIilt'Tiii^i- I.. 
tt|M,f  ti'ls-m,  alHiiil  L>!t.-lii. 

l'..rtn  Hi,-.i:  (..Im.  Iti.j.i;  Sim  .limti,  «  Ii.t.>  i1  i>^  s..M  in  tlicMiiiirk.t  l'miii.IIiuIii.  IkTiiin.lttH  (T.  11. 
Bean,  iiill.i;   Kli<ri<lii  Ki'js  !■<  llrjiiiil. 

Rimily  HAIIM'KIII/I-:   Ucri-ilk  |S<>J  ir.ilinurinii:   Irnth  iNij  (Paliniiiinil. 


Oenni  PAMULIBUB  Wbit. 


lii-i.'iilHr.x'l.'iiu-Ml  i-xtHMil  ■.«i'\  iiK'iiiliriinoii.'-;  Ha;;i'Ua<>r  lirxl  Hntt-iiiiif 
111  |ir<Klii('>-<l  r'ni'-iiliTHlily  ill  iuImiiki-  kI  fniiiUl  iiiarv'it)  nnci  tK'iwnilly 

Panulirus  nr^'us  i  l^iri'ilU-i. 


Orbital  I'liiiu'r'  vi'ry  liirp',  .-mmitly  mrv.'ri.     S|.iiir-,-  in.i   inv  ihicklv   |.liiii>.l  mi  idc  ramiiaiv. 

Ilii->-|iiii»<<.fi-itiii'r]>airfr.>iii.'».'li.>ili.'r.      I'lM.^iiiith  nf  s.'.-'.ii'U'iiiith'.i..l  willi  ll»k:<'lt n-H<'liini!<|iiilt- 

1<>  tiii'Mlo  i<f  tliini  join).     T.Tiiiiii»l  i..tiii>  of  trnnk   r.-<'l   fMriii>^li<il  vviili  l<ristl<-)<.      AUIi.Miiiitil  fiirr<>«'K 

>)iar|.  I.H,rh.     (;oi..r.  v..ll..»ish  aii-l  l.hiisli,      AUL t.  «irli  jiiain  i-iimll.  ^•■i\■.^^  s[...|,-;  a  law',  v.-ilow 

>l-A  1)11  fitlllT  i.i.li>  of  sr-.-,.liil  aii'l  HiMli  M-/iiirii(-, 

thi'lHwiii.  4L'i-iii. 

I><>rti>  Hi<'«:  San  Anloiiio  Itri'L"-.  S^iii  .liiaii;  Maya^-iuv.;   II-k,>i.-i..ii  Hay:  Arr«y..:  lliLitn-^:  ('hI><> 
Kojo;  MavHBiif!:.  in  Hit- niarki't  Hlun-lla.li  >.      Kr..iii  llaliannis  aii<l  KL.ri.la  K.-v- (..  Ura/il;  B.-rinn.lai'. 

Trik  HnMAKIDEA. 

#Hvi'n  .limini't  jni"'";  tlii'tlt*!  lliriT  ysiirs  ,>lii'lati-;  Ilir  lin-l  [wir  lari.i'-.r,      ltrani'lii:i>  «.■!!  .lcvi'loi«-.l. 
F.imily   KDMAKIII.^t   HiiU'.  itiXS. 

iiIbI*'  flacplliini,  am)  a  Kcali'.  Stftiicnrx  i-i  pliiiii  ilnrMlly  iiiilirii'aliih  tiivt  m-ciiu'iiI  uilh  a|>[i*>iiilR)Cct:. 
Oiitpr  lirani'li  i>f  iii-'i]iiHl!i«irli  a  Imii-HTM'  miiIilit,  Kiii]KKiMt  iilariT  larv".  «"ilti  a  n-plUli-vi'ldlxsl  )hii1o- 
hran.'hial  ptnm.-  alia.-li.-l  t,.  all  ili.'  trunk-l.'!."-  <'X<v|>(  rli.'  lasi  ,unr. 

Otnni  HOHOSIBCnS,'  nnv. 
li.«tnini  .I.-1.1.7-.I..I,  ^l...rt.  ari-l    l'r.«iii,      Kyrs   -.mill.   I.iii    ».ll  .lrv..|,.|-l.      AntiMiTial   aini.*-  on 

Thoradr  Wt  nnkn.nMi.      h,  i(„.  -■Iiara.-l.r  -i   l\v  m-lniiii,  tliis  b.-.iii-:  .liH^T^-  (mm  all  nthcw  of  lh<' 

U.„„;riH:r.      Tlir   nisliiiiii   r-s hirs   lliat   .H     /■■•l-,-..'l..>.      In   Hi.'   snmll   si/..  ..I   tlir   •■yf^   H» r.-/-.,.- 

difffrHfr'.ni  Il..m.::s.  .\.,.h,-../^.  mw]  I  :■;.,, .I,,-,.,...  «  lillr  rli.' Mack  .-.mira  ilisliiiuMi^li<'>  il  ffini  .V/;>;..v7»m 
ami  Pholirxi..  II  >,sin-<-^  « itii  AV'..,/^  an'l  fl-l^n'^  in  liaviim  a  larj.'  ann-nnal  H-ali'.  Il  ix.  in  furt.  a 
near  ivlali-.n-  a  lilil.-  ii..i«lil".r-  ..f  ll-m,<r,.,. 

Homorlscue  rortorifonaU.  «|>.  m-v. 

and  pharpir  ifrannlal'-<l:  ii|>iH-r  ^iir(a>i'  •'■•tii'Hvi'  ('araim''*-  nilli  si'vi'ii  'liarj'  l<>iii;itnilinal  I'nvio:  the 
mpi!iaiiiiniipi<'«pcistiTi(.riwi.-itiinU  <-i  iTiMi|ia<T;  llii-  MiliiiimliHii  Mini  .-iiii'r<i-lat''rHl  rnpslsliPKin  al  tw^e 

^Ytomha'ft.  nPl^tilM.r.  iiii<l    mm, 'liiiiinuDvi- «um»,    Bj  ilh  Ii.rni,  Ihf  aauit'  //.jwifiBFu  iiuKiin.U.  iii,  BlBiiilj  la  BmnnM. 
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of  rostnuii  himI  an»  slijrhtly  ohlifpH'.  '<4il»iii(»HiHn  ♦ipialin;:  hImiiit  UhU  tin*  l»Mi;!tli  «»t  i-arapare  ^px^ln^;ive 
of  n».*tniiii).  th«*  siii¥*n»-latf»ral  not  h<»  lonir:  n«*ar  i»<»f{t«*rit»r  *'ut\  of  lat!f»r.  tw<»  mf  thrt*e  spinule?':  Uith 
th«'s<'  rrvsts  an*  sharf»ly  but  tin«*ly  irraniilat»Hi.  TIh*  infprn-lat«Tal  «'r»»st  Uyin*^  at  antennal  siims  of 
anterior  iimnrin  of  j-aranaif  ami  is  a}w»iit  half  as  louyr  as  siil»iii»Mlian  ••n*>t.  <»rl»it  s**inirinMilar.  a  littlo 
\vi<l*»rt}mii  thfhlark  n)rnea  whirh  it  sum  minis:  «»nt«T  orbital  anyrlf  snial)  an<l  aiMitc:  from  it  th#*a?it»Ti<.»r 
iiiandn  nms  obliquely  backwanl  in  a  sinnous  linr  to  a  riotrh 
al>ove  aiit4»nna:  fnmi  this  notrh  an  im-onspirnons  tissun*  nin> 
horizontally  bai'kward  on  the  carafWi-e  to  its  i»«».'»teri<»r  inanrin 
Just  «»utf<i<le  the  antetnia.  th<*  anterior  niaririri  is  f»ro«hi<tHl  to  a 
sharp  spine,  the  out4*r  nian^in  «»f  whieh  is  thirk«*iHNl.  an<l  \\hit»- 
an<l  nak«»«l.  in  <*oiitrast  t<»  n-maiinh^r  of  i-aniiiafv.  whirh  is  mv- 
ere<l  with  a  tine.  rli»S4'  pulH's<*en<'i*:  Inflow  tin*  \\hit«*  .-jtin**  tin- 
anterior  niarjin  is  ii;;ain  notehe«l;  inferior  anirh*  roimtltHl. 
Antennuhe  alH»ve  antenna-.  Ant«*nnular  iKHiuin-h*  v»*ry  short. 
r«»stnnn  exten<linjr  to  Tniddlc  i>f  its  la-<t  s*nrnient.  First  two 
»ejnnents  very  short,  thin!  a  litth-  lonjx^T.  tlattrn«N|.  with  a 
small  spine  at  anterior  i»nter  anjrl*'.  Hajrella  sul>e«jiial  in  l«*n'jth 
and  only  a  little  lonjrt^r  than  rostnnn.  .\ntennal  |H-ilnnfU«  a 
trifle  ion;:er  than  antennular.  The  st»<*oinl  joint  ♦*xt»*n<ls  as  far 
fonnanl  as  eye  an«l  has  a  spin**  at  its  anterior  outt*r  an^li*:  it 
Ijears  a  larjre  ovate  st-ale.  dentate  on  its  outer  niar^rin  with  four 
or  five  spiniforni  teeth:  inner  niar>nn  frin>re<i  with  lou^'  set;*-. 
Fourth  and  fifth  j<»ints  shr»rt.  suUM|ual.  t^arh  U*arintr  an  outer 
ilistal  spine.  Flajrelluni  nearly  a**  louj;  as  the  Uxly.  In  tij:.  11^/ 
the  left  ant(*nna  is  shown  in  its  natural  |M»sition.  whil**  the  rijrht 
one  is  pulle«l  out  to  show  the  outlin**  of  the  s^ale. 

The  endo^rnath  of  the  outer  inaxilliiHNls  h;*.«*  i.>^'hiuni  and 
nienis  joints  anne«l  on  iinit-r  si«h'  with  spinuU's:  iiifnis  h<i.<  an 
out«*r  di.'^tal  spine:  ]»ro|MHhis  and  da<-tylus  sulMipial  in  lenjrth 
and  lonjrer  than  <*arpu>.  The  five  jiairs  of  thontfic  fti't  missing'. 
AUlouien  narrower  than  «*arapa«'e.  jrradually  taiH»rinir  |M»steriorl\ 
Tels«»n  lonjrer  than  bn»a<l.  rouiide<l  at  «*xtn*niity.  sides  obpH'urely  bispiiuiltms.  ^lorsal  surfare  partly 
spinulous.  lateral  lamina-  lonper  than  tels^m:  inner  lamina  lonjrer  than  ont»*r:  a  transveree  spinnloufi 
line  aero8s  {losterior  half:  outer  half  spiinilous. 

IHinensions  <.»f  female:  I^njrth  from  tip  of  rostnnn  to  tip  of  tels«»n.  11..^  mm.:  lf>n)rth  of  cani^mee, 
6.3  mm.:  length  of  anteimal  Ha^'llum.  ll.o  mm. 

Tvpe  loealitv,  Plava  de  Pon<^*:   1  iVmale  Mat.  No.  '21^7  X'J  . 

Tribe  STEXOPIDEA. 

Rostrum  laterally  rompn-sK**!.  Antennules  with  two  tlatrella.  ant«'nn:»^  with  f*  -rale.  Mandil.'N- 
with  a  thnv-jointt^l  i»alf».  Kxo|»<m1  of  thinl  maxilliiK-ils  is  small.  sl«»nder.  and  aln)f»st  nidimentary. 
First  three  |»airs  <»f  fei»t  ehelate.  thinl  |»air  the  lonm-st  and  largest.  Branrhi;^^  tilament^nis.  First  |»air 
of  pleo|HHls  one-branrhe<l  and  foliareoM>:  tin*  nrop«Mls  and  telsim  have  no  transverse  -uture.  Contains 
onlv  one  familv. 

Famih    STE.Nonii.^:. 

Genus  STENOPUS  Latreillft. 

.y^M"l»MA  lj«tn-ill»-  ni  lH'Hni*ir»'*.t.  IM«  t.  "<  i   Nhi..  \xvni   ::jl.  \^'S> 

SeitMnl  anteiniH'  having;  a  louj:.  Hat.  obtusely  }H)inte<i  s-ale.  Third  pair  of  kyf  gr^ath  elongate 
and  strong;  fourth  and  fifth  pair?»  with  th**  antt'|H>nult  joint  '-sulxliviiU'tl.     T*'l-^»n  tajteriuK- 

Stenopus  hispidus  lOlivit-r  . 

r*tlifmim  his^tcluy  (MivuT.  Kii«>«-    M»'th.    Hi^t    NhI.    Iu^it»-*    vin.  ♦>;»■..  l*-!!.    InM     j.;    -i.mx    f    J    l**!^ 
StHopttMhit/nflu:'  I^tnMlk*  ill  !»♦•«. ma nM.  l»i<-l   S<-i.  Nmi.    x.wmi.  :r-'l.  \*^'S^ 

K<^trum  with  median  df»rsal  rt»w  of  six  -"pnif^  bifun-ate«l  at  nxtremity.  a  lateral  row  of  three  to 
tive  spines  on  each  siile  of  rostrum;  no  ventral  spines.     Behind  th**  sixth  dorsal   .-pine  a  double  row. 


-nnM.th.  punctate,  slightly  puliescenU 


100  BULLETIN    OF    THK    UNITED   STATES    FISH    COMMISSION. 

H'»struiii  not  n'iuhinjj  to  t'lxl  of  iHHluncU^  of  inm-r  aiitt»nn;i\  ('aniiw<v  very  roiijrh,  with  tirm,  sharp 
HpineH  which  aro  lonjr<'r  on  <lorsal  than  on  lateral  regions.  AlMloinen  thickly  arnie<l  with  outwanlly 
proj<M"tinL'  spines.  Thinl  i»air  <if  Uyj*  lori^,  ahinMlantly  arnnMl  with  spines;  proix wins  with  ahnMit  six 
rows  <»f  larger  spines  an<l  many  smaller  ami  less  n*<rnlar  interme<liate  o!k»s. 

Total  length,  -'5.2  nnn.;  len;rth  of  carapace,  20.2  nun.:  «>f  alxlomen,  ^^o  mm.:  of  n»strnm  to  |M)sterior 
margin  of  orhit,  <>  mm.;  of  telson,  ID.n  mm. 

Between  San  -\ntonio  Bri(l«rean<l  San  (Jeronimo,  San  .Inan,  Porto  Kico  Hi.  M.  <iray ).  AlnxKrurs 
at  Ory  Tortn^ras,  Fla. ;  Cnha;  .Iamai<'a;  Hahanuis,  to  a  <lepth  of  .'Ui  fathoms;  I'ort  ('astries,  St.  I^ucia; 
near  Mono«<piillo,  J//^//r/>w«  station  2142,  lat.  i»°  'MV  hV  N.,  N»nj;.  70°  2(K  IK)"  W.,  42  fathoms;  IVrnni.las; 
East  IiKlies  an<l  South  Pacific. 

Tribe  PEX.+:iI)EA. 

H<Mly  laterally  compresstHl.  First  three  |>airs  of  feet  usually  chelati*  aini  not  very  stn>ni:;  fourth 
an<l  fifth  juiirs  always  simple.     (Jills  den<lrohranchiate. 

Family  PEX.4:II)/K  Milne  Edwards,  1837  (Penccns). 

Canipace  at  si<les  «leeply  pro<hi<'e(l  and  carried  farther  l)a<k  than  in  tin*  mt^dian  dorsal  line; 
rostrum  laterally  c<nnpress<Ml,  this  part  at  least  U-in^r  carinate<l.  Of  th*'  si»>jmentsof  the  pU»on  the  first 
three  are  usually  not  lonptu<linally  carinate.  hut  the  three  that  follow  are  almost  always  nuich  so. 
The  9i<lt*s  of  the  first  are  pr(Klu<e<l  so  as  to  <>v<'rlap  the  hind  lateral  margin  of  canipace  and  the  front 
late'^al  marjrin  of  sec(»nd  si'j;ment.  Tel.^Jon  ^enemlly  d<»rsally  flattened  «»r  ^r(M»vt»<L  Kye-.»*talkH  usually 
two-jointed.  First  antennje  with  two  nuiltiarticulate  Ha^ella;  the  lirst  joint  of  the  iK^luncle  fiattemnl 
to  -eceive  the  eye-stalk  and  laterally  strenjrtheniMl  on  the  outer  si<le  hy  a  spine-like  pHHt'ss,  on  the 
inner  hy  an  unjointeil  appendage  often  frin^tnl  with  hairs.  Second  antennn*  with  a  hniad,  tliin 
foliiU'eous  scjile  and  a  lon^  flajr«'llum.  ^hmdihular  palp  never  more  than  two-j(MnttMl.  Thinl  inaxilli- 
jH'ds  lon^  and  pediform.  Both  the  second  and  third  maxiHi|KNls  and  the  thn-e  or  four  following  pairs 
of  api>endajres  carry  epip<Klal  plates.  First  three  pairs  of  trunk-lej^  chelate  and  similar,  tlie  stH'ond 
longer  than  the  first,  and  the  third  lonjrer  than  the  .second.  Kxtnnlt»<l  ova  iu»t  detinitely  attai*he<l 
to  the  appendages  of  the  nmther  prior  to  hatching,  :bi  in  most  other  >huTura. 

Krif  to  the  Porto  Rlroti  (jeurni  of  thr  fami/if  I'rh:ri(iit. 

A.  ('aniptuo  without  a  nie<lijin  <li'nt«tt'  crt'^t. 

B.  Antrniinlur  tlH^t'IIa  shorter  than  caraitacc 

(!.  KiuloKiiath  of  ih»'  first  maxilla  Kr«*atly  «'loii^at<>«l  anil  srtjinriitiMl J*tiiaH* 

(".  Kiido^Tiath  of  fir>t  iiiaxilla  short  ami  uu>»<'Knu'nt»'«i Ihoifin mrus 

B',  Ant*!iiiiulHr  flajrt'lla  Iotikit  than  carHiuicr XijttittiM'nnin 

A'.  Carapace  with  a  ini><Haii  <h'ntMtf  cn-st Siriftntia 

Oenns  PENJEUS  Fabricius. 
I*t  lufutt  Fahririw.  KiUoiu.  Syst..  Siippl..  :is'>,  17'>. 

Distal  se«rnjent  of  mandibular  paljtus  much  larjrer  than  proximal,  very  br(»a<l,  and  not  pndon^Hl 
into  a  narrow  tip.  Kndojrnath  of  first  maxilla  j^reatly  elon^rated  and  se^mente<l.  Kn<loi>o<l  of 
maxilliiHMl  slen<ler  an<l  com]M»se<l  of  four  .'^e^nu'iits,  the  cxojmmI  lamellar  and  uns4';rniented;  lM>th  ]»airs 
of  >jnathop<Mls  have  well-developed  epipo<lsand  lai>re  i'XojmmIs;  all  the  pereio|MMls  have  small  exo|KKl8, 
hut  only  the  lirst.  second,  an<l  third  are  furnished  with  epii>ods;  a  wellnlcvehjpetl  pleurohranchia  on 
the  fourt<*enth  somite.     .Vntemndar  fla^ellje  not  longer  than  canipace. 

Penaeus  brasiliensis  Uitreille. 
J\n:tin*hrtuiHirnHift  Latroillt.'.  N«njv.  Diet.  Hist.  Nat..  \xv.  ]'->*].  isiT. 

Carapace  with  a  hij^h  nuMlian  carina  exten<lin^'  almost  to  posterior  margin:  a  <leep  and  Imuul 
sulcus  on  either  side  of  carina.  Posterior  half  of  carina  with  a  me<lian  suh-us,  making  it  1)icarinate. 
Anterior  half  of  carina  arcuate,  highest  part  above  <>rl>it;  dentate  ors|)inotis,  with  nine  teeth,  iK>sterior 
tooth  almost  half-way  ba<-k  on  carapa<'e  and  remote  from  the  others,  six  of  which  are  on  the  rostnun 
proper.  Two  or  thre<'  ventral  teeth  on  rostrtnn.  Hostrinn  tmarnml  and  hori/«inlal  toward  «»xtreniitv. 
Hepatic  spine  and  antennal  spine,  carina,  and  L^roove  well  marked.  ('ervi<-al  suttire  extending?  oiilv 
half-way  from  hepatic  spine  to  d(»rsal  carina.  A  subhorizontal  suture  below  hepatic  spine.  The  r<if<- 
trum  reaches  almost  to  end  of  antemmlar  i>eduncle.  This  peduncle  is  very  short,  stout,  and  hairy. 
AlMlominal  curina  on  f<nirth  to  sixth  segments  very  Hharj>;  on  the  sixth  is  a  jrroove  either  Hide  of  it. 
Teltiuih  with  a  deep  median  groove  and  an  acmninate  extremity. 


THK    BRArHYTTRA    AND    MACRURA    OK    PORTO    RICO.  101 

lienjjth  i»f  Porto  Ru^n  female,  l<>o  mm.;  length  of  carajMU*e,  62  mm.;  of  rostrum,  22.(>  mm. 

A  very  abundant  siK»eies  in  Porto  Rico  ai»  well  a.«  in  other  (»artH  of  tn)])i('al  Amerioa. 

I'orto  RiiHi:  San  .Vntonio  Hriclgt^  San  Juan;  San  Juan  Ilarlior  l>etw(*en  Catafio  ami  F*alo  Se<^; 
Mayajrn<*z,  wMne^l  and  dredge<l;  Mayajrnez  HarlKir,  in  71  and  75  to  7f»  fathoms,  stations  (i058  and  <i<)ii:5; 
I{o<|neron  Hay;  I*nerto  Real;  <rnaniea;  Playa  <le  Pomv;  Ponce;  Ail)onito;  Arn»yo;  Ilucarcs;  Fajanlo. 
Ii;in;rt*s  fn)ni  llnds<>n  River  at  SinjrSinjr,  New  York  (Stimpson),  to  Rio  (irandedeSul,  Brazil  (Ortmann); 
llarrinjrtcm  Sonnd,  IWrnindas  ((\  M.  Allen,  coll.) ;  Bermmlafl  ( Verrill) ;  West  .\frica.  The  jrn-atest 
depth  is  n»<'onU»<l  by  Fax<m,  955  fathoms,  Jiiake  station  2S^  wi>st  of  Tortujras.  The  northern  limit  of 
this  sjiecies  has  lately  Ikkmi  extende<l  by  the  discovery  of  a  single  siMX-imen  at  Katama  Bay,  Marthas 
V'ineyanl,  by  Mr.  Vinal  N.  I«>lwards.  W  S.  Fish  Commission,  Si^ptendxT  8,  liKX). 

OenxiB  PASAFENJEUS  Smith. 

7*irn/>/>«arMj*  Smith.  Pnx-.  V.  S.  Nat.  Mm*.,  viii.  170.  1S85. 

F^ndo^nath  of  first  maxilla  short  and  nnsegmente<l;  sei'ond  gnatho|>o<l  without  an  epi|M>d,  the 
fonrt<»enth  srnnite  (posteri«ir  somite  ai  the  i>ereion)  wholly  witliont  branchifc.  Antennnlar  f]a>;ndla 
shorter  than  cara|>ace. 

Kfif  tn  Oie  Pnrlit  liirtin  sfter'u's  itf  thf  {frnns  J*tirttftrn:ruA. 

A.  K«»struTn  with  Ic-ss  than  ton  dorsjil  tcoth. 
B.  Sixth  •M'unieiit  of  pleon  1ch<  thun  twi(>o  hx  long  as  fifth. 

<'.  Surftn-e  of  |»k«on  imkifl  ami  gl<|^sy.    Telson  with  a  Kmall  spino  on  oithrr  wide  ncwr  tip ntntirirtHf, 

(".  rowtrhor  half  of  plt-oii  piilx-scrnt.    THson  with  a  lonj?.  sltMuler  si»ine  on  Hthrr  .^idi*  near  tip x/»i//i> 

B'.  Sixth  s«'Knu'nl  of  pk-tni  twice  »u*  lonjf  as  fifth amt rinmuH 

A'.  Rostnini  with  mow  than  ten  dorsal  tii*th mftfiiUipt 

Parapenaeus  constrictus  (Stimi^)n). 

/VM;M/j«r»/H4rfriWM*Siniitt»*»ii.  .Vnn.  Lye.  Nat.  Hist.  N.  Y.,  x.  13.*>.  1871. 
/Virri;x7i.rMi«r*/«ji/riWM^  Smith,  Pn»c.  I*.  S.  Nat.  Mus..  viii.  171.  1SK5. 

('arai>a4'e  for  the  most  i»art  piilK*s<'ent;  iM>sterior  j»art  of  branchial  nnrions  an<l  whole  of  alMlomen 
nakeil  and  ^flossy.  Carapace  carinate<l  on  its  anterior  thret^-fonrths,  l)earin>r  a  spine  In^hind  liase  of 
nrstnnn.  A  lateral  or  anteiinal  jjrcMive  exten«ls  threcvfifths  the  length  of  the  caraijac-e.  Aniennal 
an<l  hejiatic  spines  larjre.  Ro.'^tnini  reachinjr  middle  of  |K'milt  joint  of  antennnlar  i>ednncle;  slightly 
arclunl,  extremity  slij^htly  dertexe<l;  anne<l  d(»rsally  with  si*ven  to  nine  iH|tiidistant  teeth,  <liminit<hiug 
in  size  toward  extremity.  Antennnlar  ]ie<lun(*le  rather  short,  i-xtendinjr  In'yond  the  eyi*s  as  far  as 
lenjfth  of  eyes;  very  pnl>es<*ent  alxive.  Alxlomen  carinati»<l  from  frmrth  to  sixth  sejrment.  Telson 
ta]ierin^  to  a  short  a<'uminate  tip,  arnuHl  either  side  with  a  short  spine. 

I)imensions  of  female:  I^tMifrth  from  tip  of  n>stnnn  to  tij)  of  telson,  r»6  mm.;  length  of  (rarafiace, 
in<'ln<lin^  n>stnim,  2t>.5  mm.;  len^h  of  rostnun,  10  nmi. 

Taken  at  Mayajrucz  an<l  !i<H|ueron  Bay,  I*orto  Rico.  Other  Iocaliti<'s  f<ir  this  sixties  are:  Off 
Chfs:iiH*ake  Buy,  IS  fathoms,  Finh  Jfauk  (^Smith);  off  Ca|>e  Ilattenis,  7to27  fathoms,  AlbtttiiMW  (Smith); 
Fort  Maeon,  N.  ('.  (Smith  );  lieanfort,  N.  C,  4  fathoms  (Stim|>son);  (1iarl«*ston  Harlnjr,  S.  ('.  (Stimi>S4>n); 
Fort  Jeffer>*on,  Fla.  (Kinjrsley):  Mareo  PaK»*  ( Kin«r<l<*y  );  Pensa*-ola.  Fla.  (J.  K.  B4Mie<lict,  c<ill. );  Ber- 
mudas (Smith ). 

Parai>en8BU8  similis  (Smith). 

himjtt ii:»'it)ntniJitrirtnM  variety  m/mi/i'j' Smilli.  Phm-.  V.  >.  Nat.  Mn-.,  vni.  17r>.  IhsT). 

Alli<'<l  to  (umMrirtnu.  Kntire  stirfa<-e  of  carafmci*  and  of  tin*  fonrth,  filth,  and  sixth  sejnnents  of 
pleon  covere<l  with  short,  stiff  si*tii'.  .Minlian  <arina  of  (•araj^ai.'e  extending  almost  to  |>osterior  margin 
and  providinl  with  a  gastric  s)>ine,  iis  in  roustrUitm.  Rostrum  as<'ending.  its  ant^-rior  thinl  almost  hori- 
zontal; anned  with  eight  or  nine  tivth.  .Vntennal  ptnltmcle  loiigiTthan  in  nnnftrirtnn,  its  extent  Ijeyond 
the  eyes  U'ing  greater  than  length  of  eyt*s;  K»ss  pnlK^si-ent  than  in  rniixtrirtiiK.  Telson  ta]K'ring  t«»  a  Vf  ry 
l«ing  and  slender  tip,  arme<l  either  side  its  l>as<»  with  a  long  and  very  slen<ler  spine. 

Oimensions  of  female:  Ix'ngth  from  tij)  of  r<»stnun  to  tip  of  tels4in,  8()nnn.;  length  of  carafiace, 
including  r«»stnim,  .'U  nun.;  length  of  rostnmi,  K^.8  mm.  The  Porto  Riran  s|MH*imens  are  all  smaller 
than  the  alnive. 

Taken  by  the  F'lxh  Ifawk  &i  Jl  station?  at  the  following  l«x*alities:  Mayaguez  IIarl)or,  4}  tu  18 
fathoms,   stick v  mud  and  sand,  stations  ti(V)7,  t)(i^H,  tK)59,  tMMil,  abimdant;  Puerto  Rtnd,  S}  fathoms. 


SI.  TIi..iii»:^  I  All. 


■[•UK    TMIKli    SI'AI^S    KISH    CUMM  IS-iI(i\. 

.'•.  IJ  iM  Ki  I'lillhiiiK-.  .or.!!.  :'iH[i.>iii-  tUKil,  ItOO-J,  iStKKl;  off  Miniinvtio, 
!W.  miin..  I'r,-»i..ii«ly  .■.iM.-.i.hImI  OraiiK.-  Binff,  ('l«ir«iii,T  llari-r, 
litl.  ...11.  i:  .M»n-...  Flu.  ill-  ll.-tiipliLlI  ui.<l  I'.  S.  Ki.^li  ('..iiiiiii^-i.in.i; 


Parapenceue  megalopit  S 


."•iirfiui-  >.f  i-iini]Hki-i-  uii.l 


.11  Tiuki-.!  iiiiil  siiu.uili,      Miiliaii  •-.iriiiu  I'xlpiitlhi^  mily  hiili-way  l4U-k 
!•  fr rti>1r.Ll  teclli.      U<.slmiii  .'K-v>i1.hI.  Hri'liisl.  l.-niiitiHl  Imlf  very 

sl>i.n..r  ill  imil.-^.  .\]ii.'iitiiil,  li.'|Kiti.'.  and  l)r^trit'lii'>''li''.i>l  ^i.Uu-h  w.'M  .U-vt-lng.!-.!.  N„  Hiiti'riii.il  huiiiiv. 
Kyfr"  fxlrt'iiii'ly  lurv't-.  •■Nlrruiiiin  liiliTiilly  U'Viiliii  i-ara]NUT.      .Viili'iiiiiil  ]khIiiiu-Ii'i'  fxteliilili>;  liirt  «>  f«r 

iiLxtli  H'^iiii'tilf  iif  |i1i'<<ii  tliiii  hikI  sliiir[i;   tclAHi  witli  it  larrrul  Oii  wi-ll  ii~  iw.i  .l.irwil  I'Hnjui-. 

[litiii'iiM'.iiH  (.r  f<;iiial<-:  l.fn|^tli  frrnii  1i|i  i.f  nvtniiii  Ic.  Ii|.  nf  li'U.ti,  Uu  nun.:  1i-ntcth  nf  immiai-i-. 
in.-ln<lin)!  n.^^rnini.  .'>4  iriin.;  |pnt;lli  of  r-Mtmiii,  25  iiiiii. 

Taki'ii  ill   MiivaKiK'i^  Iliirl-r  in  221)  tn  22S  fBlh.mis  ..u   r.«'ky  U.tt >-l«ti.m  tSI>7a     llH  Moiitli 

Cumliiiu.  I'll'  fatli.iinx.  stalir.n  -.>:tl4  i  .I'luilnm);  off  IlalmiiH,  :;i:(  futliuniH.  ^'latil•ll  ZCH)  \  Ml-ilrnmii;  (iulf 
i>niexi<'<.,  nHlfiilliotiir-.  siariun  -^iW  ,  AllMitr<^) :  nK  Sr.  Kills.  IMS  un.l  :>.'>li  faihoins.  /.V.'Jv  slaliiiiiK  t-IT 
and  14ft  i  KaN..ii  i :  .,H  i  irt-iia.lH.  I-V.i  fulhuiny.  ni.d-.-^mi..,,  l>.->S  i  Kax«ii  i:  ..ff  Itiirlxi.l.is.  21K  I.,  -'sn  luthomp, 
lll.it.'  7-laii..n.--i7.'.. :;«!,  1I1I.I  iKl  (  Kax..n  i:  H..iitli  ..f  Cii™,'!....  2iw  latl.i.i..-.  .t/'-<»r.~-stiili.iii  '.Mio  iSniith); 
(liilf  ..f  liari.-n.  |.V.  f„tl is.  .irWm»  shiti..» -.'U:!  iSmiiln. 


Lifullnw.-:   i:niii.-lii.. 


Parapeni 


:iiii<-.i  t<.  i: 


rhii<' 


I  jnT-l 


y  [in IV 


n.l  /'.  ■..>.fAlignl;ri,. 
rliil  l.illH-|-«IPri..r 
^.-.-.....l  |«iir  of  Im. 
•Ilff.-n' 


■ii>'  i.f  i 


Till'  nwlriini  ivii.'lnw  jnyt  to 
■n.'-  fi>IU  idliorl  of  il.  Th.-  r.istnnn  hIoi..!' 
i|iu:iril  ai  a  trn'uItT  ;iii^li'  ihaii  in  /'.  oi. »/;./.(/.. nV  f..i-  ils  [.r.ixiiiial  t»<.~tliir.ls:  ili:'iiil  iliini  li.irixontal. 
I..I  .l.'ll.-\<-.l.     s'ixrh  »lHl..iiiiiial  »-;rni<-t>r  only  a  ItllU'  nioi-.'  iliaii  luii'.-  Ilu'  lii'Di  in   l.'i»;tli.      Inn.T 

Tills  ^i-'ii.'^l^iu  :'ona-  n-»iH'.'I.'  iiil.'rini'.liali'  Ih-ih^-ii   /■.  n..-,..li.p,l.,.i,  uiui  /'.    ri".:.":  .-i»  in  Iht> 
.-iiKlli  am!  Imailt).  of  tli>' sixtli  u1xl.>ii.iiial  ^-^<,i,-n\  iiu.l  in  111.-  l.'iiL'tli  .<f  ll>.-a»l<-iiNilhiry  Haui-lla.     Tlip 


of    I 


■1  /'. , 


I..-I1UI11, 


<niuiin:t[ayu- 


Oeniu  XI?H0PEKEU8  Smith. 


■imlilarli.nhir.-  im.)  llaLvllifonii.  MHmli>mlar 
|.v..viii.al.  Kil.lot.'na[li  i.f  lir^^l  nia\ilU  xlioil 
I  .      Ani.Tiiinlar  ll;i.-i-lla  l.iiiiri'i-  tliim  i-HrU|iai'e. 


XiphapeueuD  krayori  illi-lli-ri 


Iraiiflir  Krmivi'  fnmi 
naliin.'orfXife.linK 


THK    BKAltiVI  HA     AND    MAfHlKA    itb     l't»KTO    Rli'ii.  l03 

i;ini|ia4"e.  unaniie«1  h>t-lo\v.  Wsal  |M»rti«iii  Hniu*«{  aU.\t-  witli  u  tliiii  anti  hijfh  carina  \%l«i«li  t-xtt-iuls  lja«k 
u|j<»n  the  «*am^»ate  ft»r  a  sh»»rt  »li>!ainf.  t«»!\%anl  a>  far  ay  the  t-vt-s.  ainl  armt^l  with  five  sharp  and 
prMiiiiiifiil  let'lh  ami  at  it>  |«»>U  rior  t-xtrt-mit)  witli  ati«it)u*r  tiMith  >e|iarate(l  by  a  ••oii>i«lt-rahle  s^»a«*e 
Antenna'  Wtn^and  slender:  ixthiiii'lt'  v\ith  tmiy  a  wvy  >hiali  iaint'llilonM  apfietula^  <»n  the  in>iilt',  which 
i.*^  not  foliaiHtiUr*;  Ha^flla  vt*ry  Itui^  ami  >ifiMl(*r.  Kiiiirth  and  lit'lh  |iaii>  t»f  thtira«'ii-  It-^  \t*r\  Un\^.  the 
terminal  sejrnient.«*  v«*ry  >len«ier  anii  Hai!t'ilil«>rni. 

length,  aliout  '»  im-he?-. 

Ma\a^nez  and  Arn.x.i.  puriti  Kir..;  j.lentiiiil.  Cams  el  la.-.  Pniviiuv  oi  Bahia.  Brazil  (Smith); 
Ki«»  de  Janeim  i  Heller.;  Ahr«ilhi»>  <Kintfsley»;  Mu«'ei«».  State  «»l  \lai£ua>.  Brazil  i  P.ranner-A»fa«;?iz 
Kxiieii..  ls*n*.. 

Oenos  8ICY0NIA  MUne  Edwards 

Siifftniin  Millie  KdwnnK  Ann.  x-i.  XmI..  xi\.  :m    iN'ai. 

Internment  rigid.  I'an4|taee  >nrm«»nnietl  hy  a  me«lian  dentate  «r»'?-l.  AUiomen  i*annate«l  above 
and  ha\in«^  >everal  furr»»w.-  which  give  i!  the  a)»}tear:tn«v  »»f  U-inif  >4-nl|>tine<l.  rrnnk-le^s  withi>ut 
exoptNlMi.      Ple«>|MMls  all  >in>rle  brant-he*!. 

AV*/  tn  tht   I'liftit   htuilu  .ijHfir.'t  ttf  tfif  ytiiUJt  ,Sityifttiti. 

A.  liorsal  rn.'j'l  witli  ihrtt.' Ut'ih  »»n  fHrniiHf*- nnd  i\\«»  on  ni>trun» Urrttfttta 

A'.  l»«»r»«l  .n-^t  \»  iih  iw«>  t«^tli  on  fMrHi»H«"e  Hn«l  thrif  on  n»*truni </f<p><i/i> 

Sicyonia  Isevig^ata  Stiin|»>4iii. 

>itfp'nnt  /.rr/i/dM  >mnp>iin.  Ann.  !.>••.  N«i.  Hi"!.  N.  V.    \.  l:il.  1^71. 

C'ani|»atv  with  thret'  dor>*al  e«|ni«li.'^iant  teeth.  Kostnim  King,  rt-arhing  nearly  to  eml  «»i'  antennular 
peilniirle;  u|»i»«*r  margin  eomave,  witli  tw«)  teeth  alnive;  extremity  npturned,  truncate,  with  two  or 
three  Hpiniiorm  teetli.  Antennular  |ietluncle  lom;.  Kxternal  maxilli|K'«l?<  con?«i4lerably  longer  than 
ant«*nnal  |H-<lun«*le.  Thini  pair  of  feet  exi-eeding  the  external  maxilli|Hils  by  lenirth  of  tinijers  and 
)ialf  the  )»alm.     AUlomen  with  sharp  meilian  i*arina;  .•^idt^  almost  sm4M>th.  with  shallow  >uli-i. 

l^ength  of  female  fnnu  tip  «»f  nostrum  to  tip  tif  tels«»n.  40  mm.:  length  of  cara)*ai-e  and  nistrum. 
lt».2  mm.:  length  of  rostrum,  eJ.S  mm. 

The  Porto  Hicaii  sjiecimens  are  all  .-mailer  than  the  s}»i*eimen  mea.-ure«l.  A  few  of  them  have 
six  d4»rsal  tet*th  instead  of  tive.  either  four  on  the  cara|4Ke  pro|K*r  «»r  thn*e  on  the  ro>tnnn. 

Charlesttui,  S.  (*.  Siim|»s4»n  r,  Marco*  Kla..  I  to  M  fathoms  tli.  Hemphill,  ci.dl.  i;  Piinta  Ka.«««a, 
1  fathom  ill.  Hemphill,  coll.  •:  fharlotte  Harl>or  i  W.  H.  Hall.  coll. »:  Sara.<ota  Bay  i  H.  Hemphill, 
coll.;  als«)  n*ct»nle<l  by  Kingslevj;  off  St.  Martin's  Reef.  17  feet  ^J.  F.  M«»ser.  «"oll.  •;  .'^it.  Thomaj^ 
{AlfMiiiuts.'o:  SaUiiiilla,  I'niteii  States  »if  Colombia  >  A/fnitnh«.'*].  Porto  Kiit»:  Mayaguez,  t»n  e«>ral  reef: 
MayaiTUcz  Harlior;  off  Vimiues.  ti  to  \i\  fathoms.  station.«.  ti<isr»,  t'Ahi'2,  ami  t'MrMti;  off  Culebra,  15  and 
\'i\   fath«ims.  stations  »><»s7  and  tuwri;  off  Humacao.  *Jk  and  \'2h  fathoms.  station>  t*>«W.s  and  IMIVM*. 

Sicyonia  dorsalis  Kinsley. 

Stiifitntn  it.umtlii'  Kin>f>U-y.  I'nn-.    \«m«1.  NhI.  <«i.  t'liiln..  xxx.  1»»7*».  97  <\* 

l'arapa4*e  with  a  tiMith  a  little  liehind  the  middle  ami  anoth«'r  near  ro>trum.  Kostruni  sliort, 
reaehing  slightly  Iteyoinl  eyes,  extremity  drprc>s«*«l;  up|>er  manrin  arcuate  or  convex,  arinevl  with 
three  teeth  alnive  ami  onr  U-low  near  tip.  .\ntennnlar  iwduncle  short,  the  thinI  joint  half  as  l<mga.s 
s»-<-ond.  Kxternal  maxiHi|>e«ls  >horicr  than  iK-^luncle  i»f  anteinia-.  ThinI  |»;iir  of  ftvt  reaching. *<lightly 
l>eyon«l  external  maxilli|H-<l>.  AUloini-r.  deeply  carinal«*il  an«l  pmictat**.  lateral  manrins  «»f  .«-eirnients 
tnuu-ate,  anteriorly  angular,  or  with  a  Mnall  t«M»tli.  the  third.  loiirth  and  tilth  sev'nient>  in  the  full- 
gri»wn  imlividual  with  a  |H»>tero-lalen4l  ^pine. 

l)imensions of  female:  Len;;th  from  tip  of  rostrum  to  tip  of  tel>M»n.  ^M)  mm.:  len<jth  of  cani|i:iceand 
nistrum.  21. .i  mm.:  leiiirth  of  rostrum.  4..>  mm. 

Portt)  Hican  s|»ecimens  are  much  .<«mallcr  than  the  alwive. 

Peiisacola,  Kla.  <S..<tearn-.  toll,  t :  <  in  If  of  Mt-xico.  :^»to  s^  fathom>.  >ialion>'J4(i:j  toimC)  (  Alftfttntsxr, 
Fort  .Ieffers*in.  Fla.  ity|K'  l«K-ality  ■:  off  Key  We.-t.  4'»  fathom.-.  Mation  LMls  1. 1 ///«/// «M.^ »:  off  i'arysforl, 
60 fathoms,  station  2»>4I  •  .^///*/^••».v.«c.;  Siraitsof  Fl«»rida.  .Vi  fathoin>.  >tation  'iii-W  i  Aift^itntM);  «»ff  Haliana, 
2:{<)  fathom>.  station  '2'.VJ\  (.!///• ///•o.».«  i;  Sabanilla.  Iniieil  Stat**>  t»f  Colombia  \  AffnitrnM) :  Bermiida>. 
(Verrilli.  I'.irio  Hie:  Mayaguez  HarUir.  \'2  to  Is  fat  In. ms.  station  WMil :  ..if  St.  Thomai^,  20  to  2:J 
fathonu*,  i*tatioub07V«:  off  Vieques,  6  to  16  fathom>.  Mations  ikRU,  UWJ,  and  iji^'>. 
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TriLe  CARIDEA. 

B<xiy  geiu'niUy  laterally  compresstNl.  Antennulos  with  a  tbrtH»-jciint(Hl  |>e<lunole,  usually  fnr- 
niHlifnl  with  an  external  bm^al  spine  and  two  or  thnn*  fla^*lla.  Antennal  wale  jrenerally  well  <levelc>|»e<i. 
External  niaxillipe<lK  jrenerally  jxHlifonn.  One  or  l)oth  of  the  first  two  pairs  of  feet  may  Ik*  chelate, 
tlie  three  posterior  j»airs  always  simple.  AUlomen  lonjr,  the  si<hv  pHMhutnl  downwani.  G\\\» 
phy  I  lobraneh  iate. 

Family  LYSMATID.-K  (Kin^sley,  1878,  Lysmatina;). 

\IKII).4':  Bate.  iHHS. 

Rostmm  horizontal  with  the  dorsal  surface  <if  the  cara|>iice;  mandibles  without  a  cutti'ijr  e<l>^» 
and  without  jmlp;  first  pair  of  tnink-h»j^  more  or  less  chelate,  and  stron^rer  than  the  se<'ond,  but  not 
so  long;  second  minutely  chelate,  with  carpus  sulxlividtNl. 

Oenas  PROCE88A  Leach. 

Proceum  I.«oarh,  Mai.  INxioph.  Brit.,  text  to  i»l.  xi.i.  July  1,  1H1.\ 
Nika  Ri.«».»4<).  HiHt.  Nat.  Cni.st.  Nio*'.  M.  iHir.. 

Rostrum  short.  Antennuhe  bifla^ellate.  Of  the  fla«rella  of  the  antennnl.'c,  one  is  lonj;,  the 
other  short.  One  (»f  the  trunk-U^s  iA  the  first  |>jiir  chelate',  tlu*  other  simple.  Carpus  of  siH-ond  i>air 
elongate,  nuiltiarticulate. 

Processa  canaliculata  U'a<*h. 

ProceMui  cnnnlimhUn  Ix'arh,  Mai.  PfMioph,  Brit,,  |»1.  .xi.i.  and  corn'siMmilin^r  tt'Xt.  .Inly  1,  ISI.S. 
Nika  edulin  Rinso,  Hisi.  Nat.  Cnint.  Nior,  85.  pi.  ni.  f.  :i.  lMr>. 
Sikahermndrim*  Kankin,  Aim.  N.  Y.  Acail.  Sci,.  xii.  hL^\,  pi.  xvii.  f.  2.  IIKM). 

Caraj>ace  smooth.  Rostrum  slender,  alMnit  half  ibJ  lon^r  as  cyc-stalks,  unarnusl  exce)>t  at  ai^ex, 
which  is  olwtMirely  bifi<l  and  furnishe<l  with  a  few  long  hairs.  On  the  ant«'rior  margin  of  the  cara|»ace 
a  spine  ])elow  the  eye.  Ant<»nnal  scale  a.**  long  it<  antennular  piMluncle.  Anteniuil  i»e<luncle  reaching 
alKMit  to  the  end  of  second  j(»int  of  antennular  ixHluncle.  First  ]>air  of  ftn't  rather  stout,  reaching  a 
little  l)eyond  antennal  s<'ale.  Right  or  chelate  f«M»t  with  the  palm  a  little  long**r  than  carpus  or  fingers. 
liCft  foot  of  first  pair  with  da<'tyhis  alnrnt  one-fourth  the  length  of  pn>jMHlus.  Remaining  feet  slender 
and  long.  Second  pair  uninpial  in  length.  .Meral  joints  of  thinl  and  fourth  jwiirs  armi^l  UMieath  with 
sharp,  slen<ler  spinides.  American  siKH'imens  have  the  legs  more  slender  than  in  the  KuniiM'an  speci- 
mens with  which  I  have  comj«ire<l  them.  They  rt*s<Mnblcin  that  res|KH*t  the  variety  of  X.  cdiifix^  which 
Bell  named  X.  cnurhil. 

KurojH*;  Ma<leira  (Stimj>son);  Japan  (Ortmann);  off  North  (^arolina,  '.\'2  and  25  fathoms,  stations 
2H05and  2(ri)t\  {AlfMUroHs)',  Marco,  Fla.,  1  tolHathoms  (H.  Hemphill, <oll.);  Key  \Ve.»<t,  Fla.  (H.  Hemi>- 
hill,coll.);  west  coast  of  Florida,  17and  45  fathoms,  stations  5()«)tl  and  51  P»  {(tnimpiis);  (fulf  of  Mexico, 
off  Ca^»e  San  Bias,  Fla.,  25  an<l  111  fathoms,  stations  2:570,  2:^7:{,  and  2402  (J/Wroxx);  Old  I*rovi<len<'e, 
West  Indies  (/l/Wro.«w);  Ik^rmudas  (<i.  Hrown  Ooiwle,  coll.),  al.«o  n»conied  by  Rankin.  l*orto  Rico: 
Boqueron  Bay;  off  Vitspies,  12J  fathoms,  station  t)095. 

Family  ALPHEID/E  Milne  Edwards,  1837  (.\lphecns);   Kingsley,  1878  (Alpheina);   Bate,  18H8. 

R<Kstruin  minute  or  of  moderate  size;  eye-stalks  short  and  usually  more  or  le.<s  covere<l  by  the 
projection  of  the  frontal  margin  (►f  the  carapa<*e;  mandibles  with  a  cutting  e  Igi*  distinct  from  the  molar 
prrx't^ss  and  a  one  or  two  jointetl  i>alp;  first  i>air  of  trunk-legs  robustly  chelate,  often  unsynuuetrical, 
the  sc»con<l  juiir  long  and  slen<ler,  minut<*ly  chelate,  with  carpus  sulHlividtHi. 

Key  tit  the  Porto  Nirtin  r/enertt  of  the  fninlly  Alpheid.r. 

A.  Even  coveriHl  by  caraimct*. 
B.  (^rapaoc  not  cristati'. 

C  Thoracic  feet  with  cpip<><is.     Prop<Miiis  of  larRr  «'holipe<l  (HnnpreswMl Alpheus 

fV.  Thoracic  feet  without  epiiMxl.»<.     I'humkIum  of  lar^e  <*helipf<i  rylindriral Synaiphr»9 

B'.  Oarapa<*e  cristate Jfnmnraumett 

A'.  Kye*«  with  stalks  proj«M'tiiiK  well  in  mlvancT  <»f  carapace Aultmuite 
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Qenni  ALPHEUS  Fabricini.  Conti^re. 

Atntmis  FahrW'iiis  Siipiil.  Kiitoin.  Syst..  :W).  1TH^:  <'oiitirn'.  Ann.  Si'i.  Nat.  (S»,  7am\\..  \\,  icW.  ISW. 

CanifMUv  siii(M>th.  Ko^tmni  of  variiil>U*  s!ui|k'.  <^rl>ital  arrlu»s  tisually  wry  «*«iiiiplet«»,  isolated 
l»y  an  orl>it< ►-rostra]  <U»pn'Ssion  an<l  an  orluto-antennal  snlrus;  fortiutl  by  exct-ritiive  (U'wIopmiMit  of 
extra-<f>rni':ii  spiiu^.  of  which  the  iH>int  fn^puMitly  n»nuiins.  No  ptery^rtistoiiiian  sjiiiie.  .ViittMiniilc^ 
with  iKLsal  article  ami  8pine  re<hi(*e4l.  Distal  article  of  thinl  iiiaxilli|»<Mls  iIriwii  out  to  a  |M>int  ami 
alni(»Ht  iiiianiHsl.  Thoracic  fwt  with  epiiMwls.  First  pair  with  an  juiyninietry  usually  very  inarkeil. 
('aq>us  very  short,  hemispherical .  Cheljc<lepn»sse<l,  of  variable  form.  Thinl  to  fifth  jmirs  of  feet  with 
pn>|KMli  stninv;Iy  spinulous;  dactyli  usually  simple,  sometimes  lanceolate. 

AVl/  lit  the  Pnrin  ll'miti  sjurltx  of  thf  tJi*iillJt  Aiphtiix. 

A.  <'am|M(*o  without  mi'dinn  «|>ino  nt  )M.*«i'uf  nk^tnini.    No  lonf?  >pino  lK>twc<*n  nwtnim  uml  eyt^s. 
B.  Orbit  u'ith  a  <iinall  spino  on  tht>  maivin. 
<'.  PmiMNlu.s  of  largo  ohelipoil  notrho<l  on  Imth  mar>rin>. 
I>.  Ra-sal  antonnal  spim*  vi*r>'  ««hort.  not  n-achinK  MTond  scfan<*nt  of  antonnnla.    .Vntennal  S4'alc  mi  longer 

than  aiit4'nnuhir)MMlnnrh' tmwrtu-hrlest 

I>'.  Basal  antonnal  spine  niiohing  mhmuxI  sogment  of  antennnhi.    Antennal  S4'ali'  longer  than  antennnlar 

iHilnni'h' il*nliffi> 

C.  i'n>|MMiu<  of  large  eheli|KMl  not  notetuNl  on  margins ./orunn'im 

B'.  Orbit  without  a  s|)ine. 

r.  No  ba.<<al  antennal  spine rrii^uIifrttHit 

i".  A  \m»Al  antennal  spine. 
I),  orbital  margin  forming  a  pmje<'ting  tooth.     BiUh  surfaces  of  largt*  hand  with  a  longitudinal  griMtvo. 

iH'tween  tlu-K'  gn»oves  a  tiMith imcbirtlii 

!>'.  Orbital  margin  simply  nMindiMl,  without  a  t<M>tli. 

K.  Hands  of  largi'eheliiHfl  noteluf!  on  lioth  margiie> hfUnnh.-rHn 

V.'.  Haiitls  not  noteheil  <m  th«*  margins. 

F.  [Ian<l  with  two  longitu«linal  groovi'«  on  out»*r  surface roftnitiftnt 

F'.  Hantl  with  on*'  groove  on  f  ither  surface  I«>Hi1ing  from  |Millex finritlnuun 

A',  raraiwut' witli  a  nn'<hau  spini' jit  Ui«*»' of  n»strum.     A  long  spinal  M't\vt*fn  n»si  rum  and  ••y«'<* nriualuf 

Alpheus  macrocheles   (Hailstone). 

mpttttiiflf  wnt'rtH'h* hn  Haihtone.  Mag.  -Nat.  Ilist..  viii.  pp.  :?J;'»,  .'»I9.  .'».V.».  .Vifl.  iKlTi. 
Alith*n/e  mrijnch»U*  Norman.  Ann.  Mag.  Nat.  Hisi.  ( ii.  ii.  17.\  IniS. 

Kostnnn  a  short,  acute  spine,  much  shorter  than  first  antennnlar  ."icfrmont.  Orbital  maririn  with 
a  smaller  spine,  U'^ti*  ailvanctsl  than  rostnun.  Thinl  antennnlar  s<';rmcnt  half  as  lon^  &«<  .*H*cf>n(l. 
B:i:^l  scale  bntail,  trian;;ular,  tip)H*il  with  a  spine  n»achin^  nearly  to  Sft-ontl  sc^rmcnt.  Antennal 
I»e<luncle  lon>;er  than  antennnlar.  S-sile  e<|ual  or  nearly  (*i|ual  to  antennnlar  |HMlunrle.  Basal  spine 
very  sh«irt,  shorter  than  antennnlar  s<'ale.  Pn>|KHlus  «»f  larjre  chelijKNl  nnicli  compHn^H^l,  with  upjier 
an<l  lower  margins  notchcMl.  Distal  jMirtion  of  fniter  facv  with  thnn*  lon«^itu<linal  furn>ws:  the  cre-t 
lM»tween  middle  and  lower  furn>ws  pntbmvretl  into  a  spine  lK»tw<*en  liases  of  lintwrs.  Su|»eri<»r  maofin 
of  dactylus  with  a  thin,  sharp  eilp*.  Smaller  cheliiHil  aUo  broad;  pni{MMlns  with  l»oth  margin.** 
notche<l,  upj>er  notch  very  ftvble;  tmter  face  nuirknl  with  shallow  jrnM»ves,  and  a  spine  at  ba.**t»  of 
tinjjffers,  similar  to  tho.'ie  in  the  larjre  cheli|K»<l,  btit  less  strong.  The  car|tal  joints  of  the  se<*ond  jwiir 
diminish  as  follows:  First,  ."ie^'ond,  fifth,  fourth,  thinl;  the  first  or  proximal  joint  U'in^  the  l4»njrest. 

lA*ngth  of  Kun>|Hnin  s{)i'cimen,  24. S  nun. 

A  lan^*  chela  of  a  small  s|H^'imen  of  this  €*ast  Atlantic  s|>e<'ies  Wiis  taken  in  Maya^^uez  Harlxir, 
Kil  to  172  fathoms,  station  <>(NW>.  In  this  claw  the  di.«<tal  extn'Miity  of  the  upp-T  miiofin  is  spiniform 
insteatl  of  lobiform  as  in  the  larvre  Kuro)>i'an  s|xvimens  that  I  have  at  hand;  the  su)ierior  furrow  of  the 
outer  fa4'e  is  longi*r,  extending  two-thinls  the  length  of  the  {»:tlm.  The  manrinal  notches  are  slight. 
It  is  {Hissible  that  this  claw  lielonp'  to  a  distinct  siKt'ies. 

.1.  iittit'i'tH-hth'n  is  known  fnim  Kun»}>e  and  West  Afrii-a. 

Alpheus  dentipes  (iuerin. 

Aiphfufdrntipff  <Ju**rin.  Exp.  hk-ient.  Moree.  part.  Zool..  :».  pi.  xxvii.  f.  \\.  iKtJ. 
AfphtuM  rau'Ui  <iuerin.  in  I^  Sagrn's  Hi!»l.  i'u\M.  2d  iMtri.  vii.  p.  xix.  pi.  n,  f.  V.  Is-'iT. 
Alpht tui  tratntif  rn4t-<huiitfM^  Kinir<ley.  Bull.  I*,  s.  'it-ol.  Sur\"**y.  iv.  l»i.  l?*7?t. 

R(»stnnn  a  sh>nder  spine,  not  reaching  s<H*(>nd  antemudar  .'^')?ment.  Orbital  margin  with  a  ."^inall 
spine.  le.'^.M  advances  1  than  njstnnn;  <»n  the  margin  lietween  nistrum  ami  (»rbital  spine  a  thin  laminate 
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IoIm'.  'I'liiril  M'iriiM'iil  <.!'  anliMnmlur  jKiluiu-If  liiilt  as  l»»iij/  :i'  -rcMiul.  Ha.-al  -rali-  >liuri  mikI  V»roaH, 
tipjHMl  with  a  .-piiH*,  ami  i'alliii;;  tarHli«»rt  «»f  Ht^tnimi  st'^iiifiit.  Aniiiinal  |»e<iiiiirlf  Imiilm  r  tliaii  antetiniilar, 
lii^  i^'iiU'  iiittTiiHMliatf  ill  Ifiiirtli  U*t\v»MMi  tin*  two  iKMlimciffi;  >|»iiu'  nl*  M'al»*  Un\^,  iin»j»M'tin>r  well  tieymul 
hla<l«'.  If.isal  >}»iiM' rcarliiii;;  iiiH*  nf  aiitcrinr  inarviii  •*!'  tirst  antciiiiiilar  .M*)i!iiifiit.  ProiKMlus  i»f  lai'>se 
(•hcli)H^(i  with  (i|»)H'r  and  liiwtT  niar^iiiH  iiutriuMl.  hi.^^tal  )iorti<>ii  uf  niilcr  futv  with  thrtt'  Itiiij^itudinal 
l'iirrow.«;  rn*st  lK*tw»H'ii  iiii<Mh'  and  I«»w«t  lurmws  terminates  in  a  >|»ine  U-iwren  Uim's  of  liii^erH,  an  in 
,1.  nutrrnf/n/tx;  up|H'r  lurrnw  continutMi  |M»>t«Tinr  to  notch  \»\  an  olihiinc  inrrow  pasr'iu);  owr  on  to 
irnuM-  iiu'O.  SnjK»rior  maririn  ni  dactyhis  somewhat  thirktMUMJ  and  nMindiil.  Smaller  eheli|K^l  similar 
to  that  of  imnrorhiti s,  hnt  the  margins  of  iirojHMlus  art*  de«*|»ly  notcluMl  and  the  su|HMior  v;rtM»ve  «»f  the 
outer  lace  is  nl)li(jn<' and  continneil  on  inner  ta<*e.  :l<  in  the  hir^echelipiMl.  Small  chela  of  f<Mnale  mu«*h 
more  ."ieniler  an<l  witli  Ioniser  tinjrers  tlian  in  male.  < 'ar)t<d  joints  t»f  w«Mond  jwur  diminish  as  follows: 
First,  siH'ond,  fifth.  f<Mirth.  third. 

Length  t»f  Knrojjean  s|M*«"imen.  'J^^.'.i  mm.;   Porto  Kican  s|K-<'imens  all  very  small. 

Mediterranean:  ('aj>e  Verde  Islands  (Stimpson.  as  .1.  fttrrpfiH'hirns  i;  liermuda.".  ti.  H.  <io<i«ie 
I  KinL'sley  I ;  CuUi  t  ( iiierin  i:  Key  West  (  Kinjrsley  I;  Santa  liarUira  anil  San  hiivo  (Kinifsley).  I'orto 
Ki«*<»:   Puerto  Real;   !*laya  de  l*om'e:   .\rroyo:   Knsenada  Ih^nda,  Culelnti. 

Alpheus  forniosus  <hI»In>. 

Alitht  itn  ini  immuii  (iihttt'S.   l*ro«'.  .\lu«T.  .V>Mm'.  .\«l\     Sri..  111.  IIH..   liJJi.   l»vMi 

Al/ififiis  fun f/i  i;i)4'-riii.  in  l>ji  S»ii,'ra'>-  Hist.  «"iil»u.  iM  imrt.  v.il.  vii    p.  \\\    |.l    n    i    lu.  i.n»7 

Uosinmi  Hat,  narrow-triani;ular.  he^jinninv' i*t  j»osieri«»r  lineni  tin-  fyr."*.  Utn^-pdinted  and  n»ai'hiiiv? 
or  nearl\  reachiiiir  secnnd  antennular  sejrmeiit.  <lrl»its  with  a  -leinler  spine,  much  shorter  than 
rostrum.  Aiitiiinular  Male  overreaching:  tii-st  s«'«rment:  sec«ind  >e;rm«'ni  a  little  lonifer  than  tliird. 
Antennal  peduncle  longer  than  antennular:  .<cale  a  little  l<>n;;er  than  )>e4lmicle.  l*as:il  spine  reacliin^ 
only  to.-Ji'cond  antennular  seirnu>nt.  Hand  »»!  laiyer  <'heli|K'4l  compressetl,  without  n«»ti*hesor  jrrooves. 
Dactylus  ahout  lw«»-lifths  the  len'.itli  of  palm,  muvin;:  h<»?izontall\ .  liauil  t»f  small  cheiiptsl  vt-ry 
slend»»r;  lin;ri'r>  as  Ion ir  as  palm:  aspiiiet»n  inner  face  of  palm,  at  l»ase  of  the  «ia«*tylu>.  The  cariial 
joints  of  the  si'i-ond  pair  diniini>h  :t<  follMW^:  I'irst.  tiflh.  s«'cond.  third,  fourth;  the  tir-^t  jt»int  twice  tlu* 
leUL'lh  of  second. 

IxMiL'th  of  ovi^fmus  female.   I7.;i  mm. 

Porttj  Kico:  Maya^'Ue/:  Maya^ue/  llarKoi.  I  i».  r.  laihom.-..  >iation  •>(>«'>.■»;  IMaxa  de  I'oiuv;  tiff 
Huma»;ao,  i>.j  fathoms,  >tat ion  tMMiW;  Knsenada  Honda.  (  ulehra;  I'ajaido.  Ke\  West  ((dhU'S);  Cnlw 
(liuerini;  l>ermuda>  i  <  J.  r»n»\Mi  <  nuMh-.  roll. ;  iilso  nsonled  hy  X'errill  • ;  Nat:d  lo  Maceio,  Lira/il  (Bran- 
ner-.\^issiz  Kx|mm1.,  iswth. 

AlpheuB  e.ristulifrous  liathhiin. 

Ali»ht  u."  nln itti-iiuiiiii."  I'iK'ork.  .lour.   IJiili.  .>^(n'.  l.oiiiii ui.  /.«mu..   \\.  .Ol.  IV"'  ■  im-«-  Jiaiia   . 
J//»A«  */."  r/ /«/«///■,.#«.»  iCatliliiiii.  I'rtM-.  \V«<.|iiiiifi«>ii  At'»i<l    >«i     ii    1  »_'.  I'.Knt. 

On  the  median  line  UMweiMi  the  eye.-  isalhin  siiaip  cre.-t.  terminating' in  front  in  a  short  uptnnuHl 
rostral  tooth,  <udy  slit^htly  a«lvanced  U-youd  the  oihiiul  ho..«l.«..  which  ha\e  roundetl  maiyins  without 
sjjines.  Second  sej/ineiit  of  antennular  |K*duncle  nearly  twice  as  lon«j  as  third.  S«ale  xerv  sht»rt,  not 
reachin'.r  .second  se>;ment.  .\ntennal  M-ale  a  little  l«»niier  than  antennular  |K'»luiicle  and  a  little  slmrter 
than  antennal  peduncle;  its  thickened  outer  portion  wry  wi«le,  t«'rminalin«r  in  a  >|>ine,  e\l(*ndint; 
eon.-iderahly  beyond  the  thin  inner  hladi'.  No  hasal  >jiine.  rr«»|MMlns  of  lai-;re  chclipfd  almost  evlin- 
drical.  very  slightly  com pres."rie<l.  in  jreneial  apjiearance  ?-iiio.»th.  .\  faint  n«»tch  on  up|H'r  mar^^in  near 
♦  lactylus.  On  tlu*  outer  si«lea  shallow  lon^xitudinal  trroove  a<ro.*is  thepoih-x,  which  is  contimieil  a  sliort 
distance  on  palm.  Hactylus  a  little  le.«->  than  half  the  U-n^Mh  of  upp<'r  martiin  of  palm  and  movi»s 
horizontally.  Smaller  hand  soniew  hat  re.<emhle.'.  the  lar^'er,  ex<*ept  that  it  i>  ies.- twisted,  less  evlin- 
drical,  with  dactylu>  auil  thumh  strai^hter  anil  lelatively  Ioniser.  The  caipal  joints  of  .second  pair 
diminish  as  follows:  SecitiKl.  fifth  and  tir>t.  fourth  ainl  third;  ihcstrond  lieiuL'  as  IoUl**  as  tht*  third, 
fourth,  and  tilth  to;;ethei . 

Leii'/ih  of  an  ON  i;^cr<»u««  icinale.  h».7  mm. 

Porto  Kico:  IMaya  ih*  Ponce;  .Vrroyo.  on  Kight-hou.*ie  Keef;  Knsenada  Honda,  i 'ulehra.  Fernando 
Noronha  (  Pocock  I ;  .Ma«eio,  Krazil  liir.inner-.Vv^a.'^si/  Kxped  ,  l.v.i^j). 
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THK    HUAt'HVI  HA    AND    MAc'KI'KA    oK    IM»Kro    RU'O.  l07 

Alpheus  fioridanuB   Kiiiw^Ux. 

Alitlf  u-  ji'uhhuiun  Kiiig>>lcy.  Bull    I'.  S.  (t«>«»l.  mipm-v.  i\.  I'.c;.  1^7*^. 

Uostniin  a  >har|)  spine  lalliii^  lar  ^lHirt  nt  tlu' mi-oihI  anU'iHiiilarMuMiuiii.  Orbital  marL^in  r«>un<U*tl, 
without  a  spiiit*.  S*m-oihI  aiiti'iitnilai'  >e<.'nifi»t  mtv  loiiji.  n»«in*  liiaii  iwiif  a.-  I«»nif  a-  thinl.  >NaU'  vt'iy 
short,  its  spinifnrni  tip  n*arliiu«r  half-way  ht*lw»«*n  r4>>tniiii  ami  s<*tinnl  .m-^iiu-iiI.  Autfinial  s«  ah*  a 
litth'  loiip^rthaii  aiiteiinular  p<'«hiii«'lc;  atitcnital  iMiiiiiK  U*  loiisidcrahly  lon^tT.  lia>al  spiiir  mmv  short, 
h-ss  a<lvanrtNl  than  rostrum.  ProjMMlus  of  (■ht'li{K'«ls  rlon^atc  and  inu«-li  roinprt*>.»kMl;  margin.-*  t-ntitr; 
inner  and  outer  surfa«'i»s  in  iarjie  chelijuMi  with  a  hn»a«l.  >iiallo\\  jmnivt*  l»*a«lin^'  fn.m  |Mi||e\;  >uria«'e 
};rainilat4';  «ia4*tylus  nearly  as  lon>r  ;is  upin-r  margin  of  pahn.  l*ro|KMlusof  .^mailer  eheliptNl  niurh  more 
slen«ler.  tnigers  eonsiderahly  longer  than  jKilm.  ('ariuil  joint>  of  seeond  pair  diminish  as  follows:  Se«*- 
on«l.  lirst,  fifth  and  fourtli.  and  tliird;  siMM>nd  nearly  as  Ioul'  as  thinl.  fourth.  an«l  fifth  taken  tt»gelher, 

li(*n>fth  «»f  Porto  Riean  s|>e<'inion.  41.5  nun. 

Port4»  Him:  Mayajrui^z  HarlM>r.  7  to  is  fathom>.  >talions  t»0.'»v*  and  «i(Hil :  l*uert«»  Heal:  off  Puerto 
Real,  sA  fathoms,  >tation  t>074:  off  PwM-a  Prieta,  SA  fatlioms.  >tation  t»07.'>:  off  Mum;u;a«i,  ^lA  fatlhwns 
stati«»n  «><H»9:   Kajardo.      K«irt  .lefferson,  Kla,  (Kinsley). 

Alpheus  heterochselis  Say. 

AlphiuxhtUrtn'h;eli*>A\\  J«»ur.  .\oiil.  Nal.  S<'j.  I'tiiln..  i.  1*48.  l>lv. 

Alptu  u*  luttifH'hfli*  HtTrirk.  Mwn.  .Nat.  .\ra«l.  S<^i..  v.  Xl'l.  \A.  ii  utilor^^l ..  1^V»1. 

Ho.«<truin  earinated.  slender,  either  reaehing  «»r  nearly  reaeliin^  to  i-nd  <^>f  first  anteininlar  s*'^inent. 
Orhital  niargin  roundeti,  without  a  spine.  .S**eond  antenmdar  seirmenl  twii-e  \\>  long  as  third;  seale 
with  a  slender  terminal  spine  rt*aehing  end  of  first  sejzment.  .\ntennal  pednneie  a>  lonir  as  <ir  lonirer 
than  antennular;  s<^a,le  longer  than  antennular  jK*«lunele:  h;i>al  spine  very  .'-horl.  reaehing  onl\  >lii;htly 
lieyond  or)ntal  margin.  ('heliiH*<ls  very  unetjual.  Pro|^MMlus  of  larger  rlu'lipe*!  much  di>torteil  and 
dtH*ply  antl  irregularly  gnM>ve<i:  outer  and  inner  margins  with  a  «leep  noii  h  near  finger.-.  iJaetylus 
more  than  half  as  long  as  palm,  its  distal  manrin  almost  at  ri^ht  anLde>  to  outer.  Mnaller  eheli|»«^l 
very  sleiuler.  )>;ilm  slightly  notehe«l:  fingers  proportionally  longer  than  in  large  t-heli)NHl.  Carpal 
joints  of  se<*ond  jiair  diminish  il<  follows:  First,  .<eeond.  fifth,  third,  fourth:  the  fir>t  U'inge«jual  to  the 
su'u  of  the  last  three. 

JAMh^tl)  of  Porto  Hiettn  sjH^'imen,  27.7  nun. 

l*i)rto  Hieo:  Mayaguez;  Ii4MjUeron  Uay;  .Vrroy«i:  off  \'ittjr.e>  1-land.  1«»  iaihom>.  >tation  (U)9*J: 
Hni-Jires;  Knsenada  Honda.  I'ulehra.  The  sjieeimens  from  .Mayairut/,.  llu«are>.  and  .-latiou  iKftrj  ha\e 
the  mstnnn  more  Hattenetl  at  the  Iulm*,  as  in  HankinV  .1.  lamiftsi,  is;  whether  thi>  la>l  has  >|K'eifje 
valut*  I  am  unahle  t(»  determine. 

North  Carolina  to  Hio  di' Janeiro  i  Kiuirslevi;  ]iernuidiL<i  ii.  Hrow  n  <  ioo«lf.  eoll.  »;  l^»w»rCalifornia 
( l>^H*kington) ;  w*'st  eojL^t  of  Nieara'jua  and  Panama  <King>leyi:  .MamanL'uaiN'  to  Maceio.  Brazil 
(Hranner-.Vgjissiz  Kx|mm1..  1m»*I:. 

Alpheus  packardii  Kini:sle\. 

Alpht  U!»  intrhirflii  Kinir-lrv,  Vrtn-.  \vut\.  Nal.  ><•;.  I'ljila..  xxxi.  HT.  for  ls7y  .  lx«m 
Alfih'tli'  {»  niin'lmsi/t  lUiU-.  t 'tuil/i  „;/*  r  lirpl..  Z«»»«l..   XXIV.  MT,  I»l     Xt  VMI.  f.  '.i.  Iw**. 
Aliihm.-t  itiinii!»  ll«Trirk.  Mnn.  Nal    A«-a«!.  Sri..  \    :;7J.  |»l    I  .  riili»n«l  •,  l*^yi  ■ii«i-.>~a> 

Rostrum  earinate«l,  earina  exten«lin'j  U'liind  eyes;  exinMniiN  >piiiiiorm  reaehing  lu-arly  to  .<-eeond 
antennular  stHTiiiont.  Margin  of  orhit  projeeting  ;is  a  hlunt  l«M»th.  S«M'ond  antiimular  >«*L'nnnt  neari\ 
twiee  if  long  as  third;  .*^*:ile  alMHit  as  a<lvaneed  as  rostrum,  .\ntetmal  )HMluni-l«' and  si  alt- suU'^iual. 
slightly  lonier  than  antennular  iKMhimle.  Propiwlns  of  »heli|MM|>  jrnally  «-oniprev«ol;  a  triamrular, 
longitutlinal  L'HMive  on  ImmIi  up|M'r  and  lower  surfaro  near  outer  maiizin:  the  maiifin  U'twi-eii  tht*>e 
gro«»v**s  forms  a  tooth  near  distal  end  of  palm;  U'tWi't'ii  tlii>  looth  and  the  »laetylii-  is  a  noi«h  in  th.- 
margin;  inner  manrin  with  shallow  sinu.".  Smaller  propodus  half  a>  wide  a>  laiver  and  .-imilaily  form«Ml: 
a  sharp  spine  on  di.**tal  end  of  outer  manrin  of  upja^r  surfaee.  Carpal  joint>  of  mmoikI  pair,  diminish 
as  follows:  St»et»nd,  first,  fifth,  thinl,  and  fourth:  thes«Mond  la'iiiir  N«iy  >lii:htly  irnater  than  lir-t. 

IxMigth  of  Ptermiidan  s)>eeimen,  'J4.^>  mm. 

Porto  Hieo:  .Mayatruez;  PHMpieron  lUiy;  Playa  de  Ponr«*:  .\rro\o;  4iff  \'ie.ju«>,  ti  to  1<»  fathoms, 
stations  t)(\s:>,  fUHM.  tHWJ.  titi^io.  ia\i^\:  off  Culehra.  14 j  to  ir>  fathom>.  Nations  i^iKs^i.  CAWC;  Kn-enada 
Hon<la,  Culehra;  Fajardo. 

Beauftirt.  N.  C.  ( llerriek  i:  Key  \N'e>i  «  Kiiiir.-ieyi ;  St.  'riioiiia>  i  P.ate);  lUrmuila.-  { liale  and  U.  S. 
Nat.  .Mils. ). 


lOS  miLl.KTIN    HIT    TIIK    irpIirKl)    STATKS    KlUll    CUSMISSIilN. 

Alpheus  rostratipee  I'miick. 

AliiA'iii  nt^rnliif  r  I'lu'iiil!.  Jinir,  Lliiii,  Si»'.  l/iiiil.iii.  &<il.,  i:t,:c^.  IHW. 

('iira|iacv  iTi^tiiu-  l)fl«(fn  i-yif;  rostnitn  !«|iiiiifi.nii,  imt  niirliiiiK  miiinil  mtlt'nimlar  i^-tniM-iit. 
Miindii'>f  "rliil^  miiMiliil.  Si')fiiii-tilsi>f  utitcntiiiliir  |)iiliiiit'l<-  kiiImhiuhI  in  Iciifilh:  !<|>iiit'ii['iiii1i-n>iu'hinK 
t'l  iiiiililli'  iif  >(H'<iii<I  Kf/i Ill-lit.  Aiili'iiiinl  Ki-iilo  i'i|U>il  ill  lcii;;Ih  In  utiti'iiiinJiir  |>i-<liiii>'li-:  M-tlc  with  a 
v(^ry  linuiil  lilii'li-.  iiiiii-h  sliiirti-r  llian  Hi'  s|]iiii\  AiiliTiiial  [Hiliinc-lr  ii  llilli'  ImiiriT  tliuii  !irili'nni)lttr; 
tiu.-<itl  Kjiiiii'  alioiil  iw  iirlvmii'i^rl  itiiuiilciiriiilur  si'itlc.     Mrnis  <if  lHru<'  i'lii-li|H-rl  uitli  a  riiiiirj>  liHitli  at  iliisl}!! 

(■ml  <if  sujicrior  tiiaiv'iii.     I'nipcHliir'  i- iin-KM'd,  i'iiIkivkIi',  miU'li  hiiilu'r  tliiiii  lin»!<-T>i;  »li).'lirly  (wiKti-d; 

■litital  Imlf  <'f  niitiT  fiii't'  Willi  tivo  loti^ritiulinal  j:nK>v('p'  wliii-li  i'»iiv><rtrt'  lowanl  tliiniili;  dpikt  maiKin 
witii  :i  xliall.iw  nr-uAv.  Tliimili  <'Xtn-ii.<'ly  ^•h•l^t:  .la.'tylii^'  Ic!^  limn  <im-tliinl  tlx-  l(<n>!tii  of  jialm. 
FiiiuorHofHiiiHlliTirliHiiH-il  loii;r<'r  limn  |iii1ni.  T)iiiiii1i  t\vi<-(-  if  wi>li'  nl  Iium-  tui cliii'tyliu<.  ('ar|ia1  jiiiiib< 
oIhi'iiikI  [uiir  U'ltiiiiiiiff  |>n>f;n-Hsivi-ly  KlinrtiT  in  tiu-  fulliiwirii;  imU-T:  firfl.  tillti,  so'unil,  thin),  f»iirth. 

A  Kiiiall  KiHH'icK.  a  fcmak'  with  eu'Kf  nii-a>'iiriiit;  W.r--  iiitii.  ill  It'nBlli. 

Army..,  I'nrl..  Kirn.     TyiH'  l.«>ality,  Fcrnaii.ln  N<.r..iil.a  (Ifw.n'k). 

Alpheus  armatus.  Kp.  miv. 
Ciirnimi'*'  of  female  iirtujirejiiieil,  hijth.  Ilie  heiirhl   l»'ina  fiiuii  to  Icrnrlh  pidupive  of  nwtmni: 
niKHith.     Itiwlmtii  oxIfniliiiK  nearly  to  the  «'Ccni.i  wt-mi'til  •>(  |H-iiiini-li>  .if  Hiilenntilif;  narrciw.  tip 

aeuininati-:  .li'pn-»M'>l,   iipjHT  siirf.i ''itK'avi-   from    iH'hiiul 

foruanl.  lali-nil  lll;llvill^'  frin|n'<)  with  hristliv:  ii  Hhiirt  liliinl 
niechun  B|iiiie  a1  liiiHi'oiiii  line  «'itli  lia-i-s  r.f  cyi.-wliilks;  nm- 
trnin  sejianiti'd  fruni  eve-Htalkf  liv  n  iirr]i  yriKivi'.  iietwii-ii 
llie  lia-oe  of  rt»'triiin  aii.i  inner  Uise  of  i'ye-><Ialk  on  eaeli  ,.i.le  i^ 
a  loni;  iiitiiie  with  t^lmiler  tip;  tipH  fonveiv<*iit.  rising  a  lillle 

Ireiiiilvnf  eves.  Aithoiiirh  the  evv-.'tnlk.- ar.'  |.Uiiiilv  viwihle, 
llu>y  an'  eiilin-ly  eovercl  l.y  <in  i-xlt-nsion  of  rami-i.e;  c-<.rncn 
lartrt-  anil  ihirk-eolonil,  olitnKi'ly  in.ini.'.l  in  front.  Anli-rinr 
iiiiirKiii  of  earaiwiT  extenml  to  llu'  eyes  enlin'.  The  i-jiine  of 
auieiiniilar  H'lile  ix  Klender  ami  eMeli.l^  alioiit  U"  far  fnrvvar.! 

a'i    tliini   joint.      (IntiT    hranrh    (if   thi^.'ellniii   lliiik  exre|.I  at 


iilen.ler  and  t 


11):  it*  iintennnhir  [H-dnnelr.  Il  \,' 
X  <i  ^<tl'llde^  ''i.ine  i^'iiam!.-.!  fmni  I 
eMendin;:   hiiH   tlje   length   of   th.> 


h.-l  . 


that  ofanti'tiiinla;  IUit;elln! 

jiedllnik';  thev  are  i' 

Kir^l  iiair  of  fwi  n,iH,-i. 
blender  (  riirlil  one  priwiil )  » 
lir>,|  joininf  .'ar|.iisal>«iil  luo 
tliaii  lilth.  UJid  tnii'<'iL-<  ImK 
almi  to  liiMt  iiiriml  joint.     The 


ii.ied.asfara;. 
V'"'  lyjiespei 


Ml)  Hi  I  c'hHiped. 


imilar  tUp'lhini;  iwliinin  and  nienw  BulHHjiial; 
Inn;;  11-  iiifrn.j;  st'cuiid  jniiil  half  nf  Ion;;  aw  liM,  a  iriHe  ioiifttr 
ir  ioiirtli.  ivhir'li  iiri'  s-nUiiniil.     I  limits  al«'iJt  niinil  i<i  )iiilm  and 

I  rea.'ln>^al>oii1  1o  liH  ear|qll  joint  of  se. I  jiiir.      Menix  tiin« 

lis   Icin^  a^  larjins:  it   has  an  inferior  diMal  Hjiine.      ]'ni|>iHhlK 
erior  niar^'in   iKirdereil  hv  nine  ionj;  sli'iider  ii[iiiiei'.      ItaetvUiH 
■a.  » ith  a  i-lender  nail.     Kouith  an.l  liftli  jiairn  of  f,-,.t  minilar  to 
e  tiflli  jiHir  lliere  are  l.nt  >i>i  [.ro]»i.lu!  spinc-i. 
orl  and  lliiek.      The  lels.ni  h»^  two  j.aiix  of  spinel  on  its  dutMl 

n  leiiKih  and 


I   nnanneil;   on 
ml  an^le.      Ikix 


>tilh  an  irritii'lar  (i 


THK    BRACHYTRA    AND    MACRIJRA    OF    I'ORTO    RICO.  109 

Diniensioina  of  female:  I>*ii;rth  of  ImmIv  from  tip  of  r4»>*tnim  to  ?ip  of  telson,  2.S  mm.;  leii>;th  of 
caraf^ae^. '.»..'{  mm.:  lenvrth  of  cara^Wfe  t**  the  me<iian  spim*  at  t»a.<«'  of  n ►strum.  ().3  mm.;  height  of 
caraj»atv,  7  mm.;  wiilth  of  »*arapa(v,  o..>  mm.;  leii^li  of  .«H»«*oini  pair  <»f  feet.  18  mm. 

TviH*  l<M-alitv.  PoiKv.  1  female  »Cat.  Nf».  2:^7S4). 

This  s|>eeies  approaclK^s  ,1.  intrim**riis  l^te.  l.iit  <Iiffers  from  it  ami  from  all  otlu^r  speeies  of  the 
^etius  ill  having  a  me<iian  dorsal  spine  at  l>a.«ie«>f  rfL-tnim.  A  s|H.H*imen  of  .1.  nrnintn.<,  an  ovi^eroiis 
female,  larger  than  the  tyiK\  was  taken  in  Kin^rstnn  llarltor.  .Tamaint.  hy  l»r.  .1.  K.  Duenlen.  The 
rostro-orhital  spine  is  shorter  than  in  the  ty]H\  not  reachinjr  U'yoml  mi<l<lle  of  cornea.  The  n»stnim 
an<l  antennnlar  sejiles  an*  iipially  advanrefl.     Antennal  tlajrt*llnm  is  l.'>  limes  the  len<;th  of  l»<K|y. 

The  larjre  eheli|K'<l  is  niissin;;,  as  in  the  ty|H*.  The  small  rhelij>e«l  hif  a  menis  aUmt  tlint*  time** 
a»*  long  as  hnuiti.  inner  margins  spimilons,  onter  margin  terminating  in  a  small  spine.  Carpus  sh«>rt, 
snlispherii-al,  its  di.stal  margin  f»n  the  outer  side  with  a  pmmineiit  t4M>th.  Palm  nearly  as  long  as  menis, 
."(uU-ylindiieal,  narn»wing  a  little  di.«tally.  S4)mewhat  angular,  its  upiH*r  surfaee  with  tw«i  marginal  rnH»s; 
snrfaee  rlotlie<l  with  long  hairs  whieh  arise  fn>ni  strahn^is  gnmnlesor  spimiles;  palm  with  a  sharp  spine 
on  onter  aiitl  another  on  inner  side  of  its  distal  manzin.  Fingers  longer  than  |talm,  eylindrical^of  eipial 
size,  l»ent  downward,  tips  stnmgly  eurve<l,  sharp,  (•n>.'«iinij  each  other;  prehensile  margins  verj*  tinely 
denticulate  and  eN»sing  tightly  together.     I^Mitrth  of  <-ara|)aee,  13.H  mm. 

Oenni  STH ALPHEUS  Bate,  Conti^re. 

Synnlphfu*  Biiti'.  ChttlK'nptr  Kopl..  Z«m»I..  xxiv,  hll.  l»^.  ('ouilcn-.  -\iin.  .Si.  Nul.  (M,  Zixil..  ix.  XW,  1>»99. 

CaR4i>iU*e  snKK>th.  Front  tridentate  or  trispinous,  the  orhital  arehes  UMiig  form<'<l  l»y  the  well- 
develoiKsl  extra-4-onieal  spim»s,  eoniplete<l  fnHpiently  hy  a  veniejil  pn»longation  fnmi  l»as«'  of  nistniin. 
A  pterygostomian  spine  j)res<*nt.  Antennules  with  l»a.sal  artiele  the  longest;  l»a.s;d  spine  wide,  iipial  to 
sum  of  two  first  articles.  Distal  article  of  thinl  ina.xi I li|ie<)s  elongate,  anne<l  with  stnuig  spinnle^' at 
tip.  Thoracic  fe(»t  without  epii>o<ls.  First  pair  very  asynnnetrical.  Ijirv**  chelii»e<i  with  i*arpns  very 
short:  projXMlus  «»voi<l,  sniiMjth,  entire;  movable  tinger  very  short.  Small  cheli|K»<l  with  the  i-arjms 
fre«|uently  elonirate  and  cylindrical,  palm  entire  and  smtMith,  iingi*rs  exactly  joining.  In  Port<>  Kii-an 
sjiei'imens  the  «-:irj»us  of  the  strond  jiair  hif  the  first  joint  twicv  «>r  more  than  twi«v  the  fifth,  and  the 
second,  thinl,  and  fourth  joints  very  small  and  sulniiual.  Thinl  to  fifth  |iairs  with  pn»|)o<li  fei*bly 
8pinulous;  <iactyli  always  hifjd,  sometimi^  triunguiculate. 

Ki  >i  to  On  pitrio  liirfiti  itjK'riis  nit'f  snfutftfi'it'ft  o/  the  gniiijt  Sifuaiphe'u*. 

A.  Antennnlar  M-aU*  i>vt*rri'achiii»r  first  anteiiiuiliir  st'trnienl. 

B.  I>nrtylu«<  nf  larger  rhrJirMf!  Ir^s  than  half  lh»'  lcni;th  i.f  palm miiin* 

B'.  I»ariylii-.  of  lanror  rhvIiiH-^I  at  NiiM  half  a««  lonkr  a><  |talm iitfJmtn* 

\'.  Auti-nniihir  s<-ale  nnt  n-achiuK  Ix'voiul  tiiM  anu-niiuhir  s  >k'':ient. 

B.  Ba>Hl  aiitonnal  spiiu'  vlonjrale.  siiri«a><injr  thr  opitu*  of  Half hfrinmiiHj'  fftiimti 

W.  Bu.sal  antoniial  >pini'  Hhortcr  than  the  ?<piiu'  of  ^K'lh*.  hut  •>till  <^iir|mv>iii;:  t  .«■  iir>t  aiitvniiilar  Mnrmviit. 

lirrtHUiHttj*  toH'jiitirpiu 

Synalpheus  minus  (Say). 

Atphrus  iiiinHf  Say.  Jour.  Ara*l.  Nat.  S<-i.  I'hihi..  I.  2l'\  \*^\s. 

Atlt/i'H>tritftiitiiUit>ij^  bana.  Cruvt.  V.  S.  Kxpl.  F.xih:«1..  i.  Vvj.  1n5_»:  pi.  xxxv.  f.  4   1kV» 

Atfht  Hit  ^'inlrtii  tin.  Tin.  ill  I^i  Sairra">  Hi-t.  CiiImi.  Jd  i»jiri.  vi>l.  vn.  p.  xvni.  pi.  ii.  f.  »».  1n*>T. 

Mlthiii^  p::trnr  HcTfirk.  John>  Hopkins  fiiiv.  (in-.,  vii.  No.  fi-\.  p.  :>7.  isv*. 

Alithmn  ^'iiifrf/i  var.  hn rirttrpm*  Hvrrick,  Mem.  Nat.  .Vra<l.  S<-i  .  v.  :t>l.  pi.  iv  irolori'^li.  \^*M. 

SiimUpftdif  ii##w I/*  rouiiiTo.  Bull.  Sk.-.  Kntom.  Fntncv.  l>»ys.  Nt>.  **.  iy<>.  fiK.  I. 

Hi»stral  and  orhital  sj»im»s  pn'sent,  the  rostral  niiching  t«>  middle  of  first  antennular  segment  and 
a  little  longer  than  orhital.  Antennular  scale  reachinir  to  aUmt  middle  of  st^-ond  s^'gment.  Antennal 
s<*ale  as  long  as  antenmilar  pe<lun<-le,  shorter  than  antennal  jKHluncle.  Ha.sal  spine  rraching  to  end  of 
antennular  s<*<^ment.  Dactyhisof  large  cheliiK»«l  k*ss  than  half  the  length  of  iialm.  (  arpus  of  small 
tirst  cheliiitNl  very  short,  hemisphcri«':il. 

IxMigth  of  Porto  Kican  sini-imen,  ll.->  mm. 

Taken  hy  the  Porto  Hii-an  exiHiliti«»n  at  Mayaguez  HarlM»r,  4  to  t»  fathoms,  station  ii^NM;  Mayagnez, 
on  coral  reef;  Puerto  Real;  Piaya  tie  Ponce;  Amjyo;  off  Vieijues.  l'>  ti»  1«>  fathom.s,  stations  OUt*l,  tiOiC; 
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off  Hmnarao,  lU  falliMins.  station  JUMi*.*;  off  ('!il<»l>ra.  l'>  to  ir>i  tatlioms,  statioiif^  fi(>S7,  <»<)1K?;  Ktii^ieiiada 
llonila,  ('iilclwa:  off  St.  Thomas,  1*0  to  l»;{  fathoms,  stations  ii()7l»,  rt()S(). 

Bi'anfort,  N.C  (  Kinvrsl«'y),  to  KiiMi«». Janeiro  7  Mhma) :  l^*rnnnlas  (  Kin;:sK»vi:  Panama!  Kingslcy). 
Ifi  jrrtHMi  sponjrcs  !  Ih-rricki ;  Marrii*,  Brazil  i  Ilmnncr-Ajrassiz  Kx|h'«1  .  IS'.itM. 

Synalpheus  laevimanus  longicarpus  (Ht'rrick). 

Afjf/ifH.-  s"iifi'i/i  var.  fnn;/irni jms  MvirU'k.  Mrlil.  N;it.   Ariul.  Sri..  V.  :K{.  IH'M. 

Sijii'iffth'  I'K  f  t  rininiius  vnr.  hntinttiriois  Ct*M{ivrv.  Hull.  Sim-.  F.tUoim.  Fnnirr.  ]>i\t^,  .\o.  V,  ly.i.  I'm    ■_>. 

Ho.»»tial  ami  orl»ital  spinas  similar  to  those  of  N.  mntux.  .Vntenmilar  s<'ah'  imt  R'achiiii;  quite  to 
end  of  tirst  '^♦•irment.  Tlu-  antennal  scale  is  variahh*  in  len)j:tli  and  may  rearh  tlu'  middle  of  iHH'itiid 
antenmilar  seirment  or  to  end  of  third  .---e'jmcnt.  Itasal  spine  of  antemia  overn>aehin^  first  anteiniiilar 
Si'^rnient.  The  dartyhis  of  the  laiv'*''' «h«'li|MHl  is  r»'latively  ]on^<'r  ttian  tliat  of  N.  ininni<;  it  is  Htill  less 
tlian  lialf  the  leiijrth  of  palm;  palm  narrower  than  in  that  s|H*eies.  ('arjHL«  <»f  small  elieliiHil  eluiijrate, 
of  variahle  lenirth,  either  cup-shaiMul  (»r  snlH-ylindrical. 

li«'n^th  of  Itermnilan  sju'eimen,  h'>.S  mm.      Porto  Kiean  s|M'iimens  mu«h  smaller. 

Porto  Kiro:  Maya^nez  IIarl>or.  22  to  :\:\  fathom.-,  -tation  tUXil;  off  Vietjnes.  12A  fathoni.*^,  .^^tation 
iMYXv,  off  St.  Th«»mas.  20  fathoms,  station  tid.sn. 

Florida  Keys,  P>ahamas.  and  .Vntilles.  in  hrown  >|M»n^e.  Ilirmuti  miita;  lU'rmudas  (<i.  I>in\vn 
GtRxloand  <  leoi-^e  llawes,  eoll.i. 

Synalpheus  loevimanus  i^arfaiti  CoutirTe. 

Stfiiu/phf  tis  fn  I  inmiins  viir.  /»(I»7m/7/ CoiMi'Tr.  U\i\\.  >^H•.  KiitiMii.  Kranri-.   !>'.•>.  N<>.  s.  I'.M,  I'm.  ;".. 

I\«>stral  Spine.  ( )rhital  maririns  foimin^  hlunt  loU's  almost  a.-  far  atlvaneeil  m*  n»struin.  The 
antennnlar  s<ale  do<'s  not  reaeh  In-yontl  tir>t  sejrnient.  hnt  is  equal  pr  almost  t»<|nal  to  it.  The  spine  of 
tb<'  .»ieaphoi-erite  may  In*  a.**  lony:  as  or  fall  somewhat  short  of  antennnlar  jH'dtna'le:  itn  s<*ale  in  alNK*iit 
in  tyjM',  hnt  pre.Miit  in  specimens  U'ton*  me  a^  a'vt  ry  narrow  >trip.  nmeh  shorter  tlian  the  s|iine.  Ra^al 
antennal  spine  ;;s  hm^  a.'J  or  lonjrer  than  .»caphoceriti'.  The  lar;r«' eheliiH^l  in  slia|H'  and  proportionn 
resemhies  that  of  .s.  ninnm;  the  palm  has  th«'  stron;;ly  pn»jectinir  distal  t<M»th  of  N.  /;*  rinifinnK hnit/i*ftrpti^. 
The  ear] »ns  of  small  cheliped  is  "itinu'W  )uit  longer  than  tliat  of  typi<*al /;»»•##///»/* »^v  tijjrure<l  hy  (^outi^re, 
(7>.  '"'7.,  tijr.  1''. 

L<'n;rth  of  Port<i  Kicjm  spe<*imen.  14  mm. 

Off  Vieipies,  14  fathoms,  station  ♦Ki.K.'>:  nff  St.  Thnmas.  20  to  2.S  fathom.^,  station  tH)79.  Ty|ie 
locality.  .Vnnolnin,  West  Africa. 

Synalpheus  neptunus  i  hana  . 

JIftfi*  ii»  iitiitniiiis  l>HiiH.  rru»«1.  V.  S.  Kx|»l.  Kxi>«m1.    i.  W\,  iwj:  pi.  ;;.,    i.  :..  ivV.. 
Si/ifn'itfi' ""  lit ittniiHit  Ctrnxit'Ti'.  .\im.  Sci.  Nat.  i>»'.  /,«n»1.,  i\.  !.'»   \sw. 

In  typical  sjx'cimeTi.*'.  the  front  is  thre<-spined.  spines  snUMpial.  The  antenmdars(*aleoverrt*aeh«:>fai 
tirst  antennnlar  si»trnient  an<l  «'Xtends  from  one-third  to  one-half  tlu"  length  of  second  st'^nient.  The 
antennal  s«ale  i**  lonjjer  than  antenmilar  p<Minncle.  alM»nt  ay  lonj;  its  anteimal  |H>dnnele.  The  lia^iil 
spine  is  as  lontr  <»r  nearly  as  Iofil'  as  antennnlar  scale.  l>actyliis  <»f  lar^e  cheli|xMl  lonjrt.r  than  in  anv 
other  Porto  Kican  s|K'cies:  it  is  «»ne-half  or  m.>re  than  one-half  the  lenjrth  of  palm.  ('ar]>us  of  smaller 
cheliped  short. 

S|MM'imens  from  the  P>ermnda>  hav«'  the  lostral  spim*  considerably  lonjjer  than  orbital,  reaehin^ 
(ine-half  the  length  «»f  hasal  H'^rment.  I>a«'tyli  of  third,  fourth,  and  tilth  pairs  < if  tVet  triunyruieulate, 
the  third  nail  InMnn  rndimi'Utary.      Length.  2I..*>  nnn. 

In  the  I*ort«»  l{i<an  «ollcction  there  is  hnt  om*  small  s|MMimen,  <lre<lyed  off  <  iailardo  P»ank,  10 
fathoms,  station  »>07<».  This  specimt'U  varies  consi<lenihly  from  typical  ones.  The  frontal  projeetuins 
are  ilentiform.  short,  hnt  still,  in  relation  to  the  antennnlar  peduncles,  they  are  as  ailvanee^l  hh  iti 
typical  siMM'imcns.  .\ntennnlar  scale  of  n«)rmal  l<'nj»th.  .Vntennal  .^n-ale  .<car<-ely  attaining;  end  of 
antennnlar  |KMlnncle.  P»a>^al  spine  red  need,  not  reachim:  end  of  tir>t  antennnlar  .segment.  The  laiye 
('lieli]»ed  resemhies  closely  that  oi  llernmdan  .specimens. 

.<o..|(.n  .<ca. '»^  and  !♦  fathoms,  and  Fiji  Island.^  ^^l)ana  i;  Ked  Sea  (Heller,  PauL^on»:  Ik^rmiulaa 
(Ci.  Brown  <»ou<le,  cull. ). 
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Oenni  JOnBBEAnHEA  CanUar 


111' ^li'irl,  .■»|i--hap<->l;  iir-iini-lii-i  willi  I 


II.  l.rMH.1  Hiicl  liar.      K>-^  » li'.lly  ..r  h1iii<-.i 
i>i<»-lri.-»l:   l.<r„'.'  .'Ii<'li|--I    uitli  „u-ni^  .■]. 


Joueseaumea  tricona. 


till-  Inni^li  '-f  i-iiRi[<a<'>-:  .m  rli.-  |><»ri-ri'<r  rtiinl  ilii- 
i-nvt  LH  n-|il:i.>e.l  hy  »  i-iiri>-l  in-r-l.  ivhicli  aTitfrii.rly 
liiniH  'l-iwimitnl  awI  ..iHHMnl.  ;<iiil  lli.-ii  iMi-kw^ni. 
('■rmiiii;  'i  [HTtinii  nV  hii  nval.     Tin'  rliifl  ■t'-^i  U'triii- 

..MHlitlH    H-illl    iMmTIMUn-ill    of  ,.yr.  ,111.1  ^    lilllv  l.'ilill'l 

<'y<'.  aixl  I'Mt'ii'U  l.:i<'ku»n)  »ti.|  nliditly  <l.»vnvv»r.|  !■. 


ncli-   hikI   .ririi'S   -iLEhtly   hi-hhpI   jin.i    Iw-'kHrtnl    I'l  /p' 


iR-llilKl  rhinl. 
c:ini|inii',      KLftli  iTt-,- 


.x,.-,..li„..,l,M.,...iy        ,( 


'■_'"""" i\--  »";•■■"-  -I ■     •'•'■■■'•"••••      j.„^ 


iiix-l.'-lii.n.  tl..' 


*-Llh  ii 


rail;!  1 1 


lii'lHl     K 


H.I.-. 


Tlir  ..iiKT  iii>iNilli|H-.l   r<-u.-lii-^  ti.'itrly   t'-  ■'.>.!  ..f  atn.-niixl  i><-<l U-.  il  i~  lli<tl<-ri'-l.  willi  ^\„ny. 

IhI.tiiI  •■•\!!<-^:  lerii.ii,iil  i..ii.I  .i.'iii.iinate,  Tli.-  larw  .-l.-liiK-l  .-M.-ilIh  U'y..i..l  ;ii>t.'iiii:il  [--.I,!,,,!,.  |.y 
..Illy  al>.>iit   tv>.-tliir.I.-   th.-   It-iiulli   .if  tiiip'r;..      Mi-ni^   trJHti^iiialr.  ini'r<-H:>iiitc  in   »i»'  .11-1:1  ly:   -.t  -Uan-. 

..iil^r  t—tl.  Titiii.  rriHii-.'iilat...  Hith  h  Hat  sui-Tl-r  ,iirfa.v.  «  .■..iiv.-x  iiif,'r..-.,iit.-r'fa.-...  aii.l  a  .iarr"«.  |- 
Hal  iiil.-r..-ii><i.'r  Uur.  U-r.--  .-iirta.'.'^  s<-|.ar)iti'.l  l>y  ^hxr).  <-r<-M>.  ..f  „  |,i,'h  Ilir  ..tit.-r  .>i<<-  lim<  a  .iirv.  .1 
l.-itl.   ;il    |.r..\ii„i,l   <-\<.l        KniL-T-  :ilK,iii   ii*   |.,i-^-  a-   |Kiln..  -.ll--yliii.lri.-al.  III.'   iii..v;J.I..  ..r  ..i.l.-r   \nrj-T 


r'rvl..-11-.ili-  imIu.-  . 
.»-.Tn-a>.|ie--li;:litl 
f.Mirlii  hik.-ii  t..j.t 


aii.l  ''iliaU'.  SrMHll<'r  i'h<>li|«Hl  n,\^^\„'j.  Tlir  |>Hltii  .>r  >.-.-..ii.l  j«iir  "f  (•■" 
i.'MiihI  )..-.l.ii..'l.<  TIk-  lirvl  ^^'iiiiinil  -i  .'Hr|.ii-^  i-  .-piat  I:  ^<::,„.\.  lliir.l,  -aix 
,-.■  ihn'.-  at"  •^iiU-'iiial.  Tli>'  liflli  i-^  1.-S  tiiiit-K  III.'  f..iirlli-  I'aliii  xs  |..ii 
iu.'r~  :i  iillh-  l..iii(.'r  limn  |<aliii.  Tlit'  lliinl  |>air  .>f  f.-i-t  ri'ii.-li  T..  'lUlal  lliir. 
i[...l.      Tli.'y  an.  ^l.-ti'li-r.      Can...-  al-iilt   half   llir  l.-.iKlli  ..f  tliv  m.-riicaii. 

I>;<.'lvlii>   ).:iir   a^i   l.'iiv  »>    iIk'   tT..i-.'lri~.        I't..|....|.is   uilii   a   f.-»    >i>ltiiil.' 
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BUI.LETIS   OF   TRK    UNITKD   STATKjS    KI«H   COMMISSIUN. 
Obiiiii  AtrroKATE  d*  Mu. 


('HrafiaiT  i-onipn-sHeii,  It-avini;  tin-  l'yl•^  i'X|)i»M-it  I>y  ii  lurw  wii 
(-(mvcxity.  Kyi'-i>lalk!i  (uinillcl,  I'.mii'Hl,  <i>riii-a  riiiu'h  n-<ti]i-<-<l.  .' 
climmri-,  (-HiMK'iiilly  till'  i]ii-<li»ii  iirtiHi':  (IhH><>"i  ><iiii|<l<':  "lyliHi-riii' 
shnrt:  I'ariDil  joint  viTy  i'1iiii)sil'*-  Thint  m)ixi1]i|>i>ili'  very  kIithIit 
jieiiiiiirUt".  Aiitirior  [<•»■!  Mtniiii!,  ii^yriiriii'tric-al,  i't"|)fi'iH!ly  In  ihi'  tiiiili 
C^rpiix  wry  *.li.irt,  ttlclnikr.  Mriviilili-  lintjrr  of  liirw  <li<'Iii  «i(li  :,  ii 
ill  the  iliiiiicJVJihl.-  (iiiL'iT.  S-.iirui  ].*ir  Iniin;  tir*t  ranwl  wiriii.Til  ^'^ll. 
feft  niliiuit,  f<iniiiK«siil.  iiimnucd,  ilmlylii:'  «iiii|>lr. 


nmll.     AntciirmI  hchIc  i 


Automate 

Tliix  HiBili'W  ill  itx  canilMU'i'  un.l  cyi'^  n-wml.l.-s  .1.  il..lirhwj,uitli-i  ili'  Man.     Tin-  antcl lar  wak-  18 

slinrtcr  tliHti  ill  il'ilirlnK/tuilhti;  niitt'iiiiul  m'aIi'  IiiIij^t  IIihii  in  lliat  H|>oi-ii->.  in  tulnltri  n'ai-liiiiK  twi>-(liinlti 
till!  Icn^ftti  ti[  ]M.-iiiilt  Mfniii'iit  <'f  Hnti'iiiiitlar  tHHluurlc;  lis  miliT  niarviii  in  I'trni^.'hl,  Tlic  kiiIit  niaxil- 
IiiuhIm  nwli  U'VLMit  miteminlar  imlnni-lfn  by  Iho  i-nlin-  1mi«Hi  <if  liTinin»l  j.iiiil.  Thi'  l»rw  i-IicliiH^l 
i>f  the  tiiali!  n-H>inliU>N  lliat  «f  <hiU<-h>'p>nlh<i  liKiireil  l>y  Cuiilirns  tlii'  Hiili'rinr  inartfin  of  llii-  i-nrpUH  liax 
a  Iiriiji-i'liii);  IikiIIi  oh  lnwtT  jiarl  of  oiih'r  fidt;;  anotluT  F^inalliT  I<h>i1i  on  \>\i\h't  \<utX  of  iiiniT  vW': 
UiwiT  iiiHrEtii  of  [irojKwinH  Kmnnlali'ci  near  itc  nliri•ll^^  KinBi'i^  ^,'il[Jitl^^  I'olk'.t  1iiiij,it  tliau  in 
'l<ilirhiyn<ahn,-M\<\  ilai-lylns  tapL-riiij;  niurv  rcfniUirly  tnwiirii  tin-  I'xtn-iiiity  llian  in  tliat  fi|>«'ir-H.  In  the 
f«niali>  Ihr  lurinlH  i"  liininT.  tin.'  |irii|HKliu' narroui'r,  iinn-i^raiinlHlr.  Ilit;  lin)^'n<  iId  nol  )n]><.'.  The 
fnialk-rclifliiiol  iw  liu'kinft  in  ail  tlii'  ^|Hi-inieni',  In  the  iiir|iiii'  nf  si'iiin<t  jHilrof  li-^  tlu'  tiri't  joint  in 
Ihi-  uliortii-l,  l«-in(j  only  l«-rwwn  on«-Uiinl  hikI  cn.-fotiHb  Ww  li'ii^lh  <.A  wiimd  joint.  TliinI  joint  b. 
liltb  iiiori'  than  onc-lialf  the  plhhiikI,  fourth  juinl  ii  1iril<'  lon>.i-i'  tliaii  Ihc  tin-t.  liflli  joint  inli-niuilintu 
l)ctwt'i'ii  tlie  thinl  anil  fourth.  The  si^vcnth  alxloniiiial  M'tinii'iit  niort'  1a]H'nn»!  than  hi  il-Jirbiyiuitlut; 
il  ha.-  two  small  i-pincM  on  iwli  eidi'  of  iti-  ciurvat  wnrfiiiv  iifar  lalvral  niuri-in;  ttiry  uir  iivht  tufMher 
anil  n.-iir  llic  niiihllc  i.f  tli«  li'iijrlh  ..f  Hcj;nii-iit.  Thr  twr,  ti-niiinal  wiiini'-'  an-  lonpT  lliiin  in  llif  type 
Kpi'i-i.'^.     Candal  lamina'  l>r<.a<i.T  an.l  iiion-  oval  lliaii  in  .MHoy-'ll.o. 

niincni'ions  of  iiiale^  Ij'iiulh  fnini  frontal  niaryiii  of  iho  I'HniiHiii'  to  ti]i  nf  wviitli  alHlulitilitU 
[■('linicnt,  alxmt  U,L*  mm.;  U'litrth  of  nirai«u-c,  4.4  nun. 

TyjH'  Kx-ality,  off  .V^naililla,  l:S7  fathoms.  HHiirl.  mmt,  iiml  AivWf,  slulion  iVV)^,.  i'  nmlcH,  I  fenialt* 
(Cal.  X".  -S-ilm)'    Alco  lak<>n  ai  Mavanniv.  llarUir,  IJ  tn  IK  faihniii«,  station  mil. 

Till-  ^i-Tilir  naiiH-  i^  jtivrn  in  lionor  ..f  Dr.  H.  \V.  Kvcrmaiin,  rlii.-f  naturalist  of  th,-  Kisli  Coiii- 
mission  t-K]H.Mitiun  to  I'orto  Kii-u. 
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Family  HIPPOLYTID.^  Bate,  1888. 

RfjHtniin  itf  imp<')rtant  .size;  eyt.»!«  not  cf>vere<l  by  <-araf>ace;  the  iiiaiKlihkv  may  liavt*  a  nittiti);  e«ijre 
ami  f»aip,  or  l»e  without  <>ne  or  lj<>th;  first  pair  of  tnink-lep*  with  iiifHierate-Hizefl  rhehi";  secimd  pair 
chelate,  with  the  \vrii«t  or  fifth  joint  sonietinieH  much  and  8<imetimes  little  Hulxiivided. 

AVv  to  the  Porto  Rirmi  grnnti  nf  the  famUy  Hip/ttjfytidn'. 

A.  rarpus  of  sei-ond  i>Hir  of  feel  conipof«e<!  of  few  j4^ments. 
B.  Rostrum  Uixe.    CarfMiM  of  wM.'ond  pair  of  feet  biarticulate  or  triarticulate. 

< '.  Carpus  biarticulate.     KoHtnim  suliorbicular I*ttitpb(ma 

(".  Carpus  Inarticulate. 

D.  Rrxitruni  cultriform I/Ureutet 

\>'.  RoHtnim  ver>'  slender Tuceuma 

B'.  Rostrum  very  short.    Carpiw  five-articulate Thnr 

A'.  Carpus  of  second  pair  of  feet  compoe«ed  of  many  .Mrirments — Hipptjlffifmata 

Oenns  PLATTBEMA  Bate. 

C'fdorhynthHjt  de  Haan.  Fauna  Jafion..  174.  1MV».      Name  pnrtK'cupied.  • 

/?AyMcAocj;c/MJ«Stimp«ion.  Proc.  Acad.  Nat.  S<-i.  Phila..  xii.  '17  i%),  1^60.     (Name  prei»ccupied. ) 
Ptatybema  Bate.  Challenger  Rept..  Z4>ol..  xxiv,  .STti.  57K  1N^}^. 

Carapace  dorsally  carinated»  productnl  anteriorly  t<»  a  large,  laterally  compresi»ed,  deep  rostrum, 
which  project**  l)elow  level  of  don^al  ridpe.  Ple<>n  generally,  hut  slightly,  eompre»ft*ed  laterally,  having 
the  lateral  coxal  plates  largely  develo[KHl.  Eye-stalks  short,  stout.  First  pair  of  antennae  short,  |)eduncle 
not  reaching  to  end  of  scaphoeerite;  flagella  two,  short,  extending  but  little  beyond  extremity  of  rostrum. 
Sec(»nd  pair  of  antennae  having  a  short  and  broad  scale  that  narrows  towani  extremity,  is  anned  with 
a  small  t<joth  on  outer  margin  and  fringe*!  with  long  hairs  on  inner,  and  does  not  reai*h  beyond 
extremity  of  njstnim;  fiagellum  alnrnt  one-half  the  length  of  the  animal.  Mandibles  short,  strong, 
cylindrii-al.  without  cutting  e<lge  or  palp.  Se<T»nd  maxilli{>eds  six-jointe<l.  First  ami  second  pairs 
of  thoracic  feet  short;  first  |>air  robu.««t,  having  the  i-arpus  short  and  anteriorly  excavate  to  receive 
extremity  of  j»n)p<xlus,  which  articulates  with  it  at  the  infen.>-distal  angle;  second  pair  slender,  carpu8 
biarticulate.     l*leopo<la  biramose,  foliaceous,  imequal.     Telson  triangular. 

Platybema  rugosum  Bate. 

Ptntybcma  rugi»H«  Bate.  Challenger  Rept..  Z4k»1.,  xxiv.  579.  pi.  civ.  f.  2.  18»>s. 
rtotyhema  rufftufum  Ortmann.  Dec.  u.  Schiz.  Plankton-Exp..  47.  1893. 

Robust  and  dorsally  an*uale.  Dorsal  crest  armed  with  teeth  fnnn  jiosterior  margin  of  cara[iace 
to  mider  surface  of  dLstal  extremity  of  rostnmi;  |)osterior  teeth  larger  than  rostral.  Inner  and  outer 
canthus  of  orbit  funiishe<i  with  a  small  tooth.  Fronto-lateral  angle  of  <*arapace  pro<luce<l  to  a  prominent 
pr>int,  the  lateral  walls  adorned  with  spines  or  tuliercles.  A  .<raight  rf>w  of  spines  extends  from 
fronto-lateral  angle  to  j>osterior  margin  of  caraim<*e.  The  surface  alnive  this  row  is  fumishe<i  with 
scattere<l  spines.  Pleon  having  the  anterior  two  segments  elevate<l  in  fnmt  s<>  that,  when  viewe<l 
laterally,  the  elevations  resemble  teeth;  the  thinl  ami  suci'ee<ling  somites  smooth,  except  sixth,  which 
is  dorsally  anned  with  two  transverse  rc»ws  of  spines,  three  a4*ross  the  mid<lle  and  four  on  posterior 
margin.     Telson  having  the  lateral  and  distal  margins  furnishe<l  with  small  s])ines. 

Dimensions  of  ovigerous  female:  I>ength,  21  mm. ;  length  of  cara|>ace  and  nistrum,  9.5  mm. ;  length 
of  n>strum,  3  mm. 

Mayagiiez,  on  coral  reef;  off  Vieques  Island,  Ifi  fathoms,  station  H092;  off  Culebra,  14}  to  15  fathoms, 
stations  6086,  6093;  4iff  St.  Thomas,  20  to  2:^  fathoms,  station  6079. 

Hate  (lite,  fit.)  had  one  spe<*imen  said  to  come  from  off  Culebra  Island,  390  fathoms,  but  some 
doubt  is  cast  on  the  i-orrectness  of  this  lo<"ality  by  the  statement,  on  page  H59  of  the  same  work,  that  it 
was  assoi'iatcHl  with  Lt'/ttfM'heht  >temitorhita  at  St.  Thomas  in  shalK>w  water.  Ortmann  (/oc.  cit.)  has 
note<l  this  dis<-repancy. 

Distribution:  <rulf  of  Mexic<i,  25  to  :W  fathoms,  stations  2:i«>9  to  2.374  (.l/Wr^^x)  and  staticms  5073 
and  5093  i  (immjni^):  off  Dry  Tortugas,  26  fathoms,  i^tation  2414  (  Alftotn/M);  off  Ca|je  Catoche,  Yucatan, 
24  fathouKs,  statifm  2:U>5  (  .W>*itnMot)\  off  niriuth  of  Tocantins,  50 to  100  meters  (Ortmann). 

•_»il_K.  r  B.  iwm— X 
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Qenni  LATBEUTES  Stimpion. 

ijiUrrtitf)tii{im\mm,  Phk;.  AcHd.  Nal.  St'i.  Phila..  xii,  '27  (Wi).  1««). 

Rc^seiiibUw  IHaiyhnnn.  KoHtnini  eloii^rato,  iiu»rr  than  half  the  Iciijrth  of  raraikaiv,  Iat«»rany 
conipresscMl  and  deep.  First  pair  of  aiitonna*  sulH»<jual  in  lenjjth  to  rostmm.  S<»(t;nd  pair  with  an 
atHiU»!y  pointed  wah'.  Mandibles  without  cutting?  ed^e  or  palp.  S(»rond  niaxilhiK'l-  K»wn-joint€*<l. 
Carpus  of  8e<;ond  pair  of  feet  triarticulale.  PleojKMia  bininios<»,  braiu'lies  8ulM'<|iiaK  Tolson  taiH^ring 
to  a  point. 

Latreutes  ensiferus  (Milne  F/<lwanls). 

Hippfflyte  etut^feruH  Milne  E<i wards  Hist.  Nat.  Crn.>it..  ii,  371,  INiT. 

Ixx/reuUt  nuifcruti  i^i\mpK>u,  Pn»c.  Arad.  Nat.  Soi.  Phila..  xii,  27  (96),  iNiO;  Bai«-.   rt,ntlrn{f*r  Kfpl..  Zim>1..  xxiv.5hS,  pi.  civ, 
f.  1,  1888. 

Bcxly  slender  and  but  slijrhtly  sinuous  at  thinl  st»jrment  of  ]>i(H>n.  Carajwcv  dorsally  nmnded, 
anneal  with  a  small  intnlian  spine  on  ^strio  ri^jrion.  Ro.'^tnun  nearly  a.*^  lon^r  as  oara|>a«*e,  vertically 
broad,  of  extreme  tenuity,  slightly  curve*!  upward  on  upjK'r  surface  toward  ai>ex;  extn»niily  serrate, 
lower  margin  smooth  ami  curviH.1  downward  in  nuddle.  Antero-lateral  anjjle  of  caraj>ace  serrate,  with 
five  to  eight  small  spines.  First  j>air  of  feet  short  an<l  robust;  merus  and  carjMis  ei'ch  excavate  t<» 
receive  succeeding  segment;  the  up|»er  <listal  angle  <»f  carpus  j>rojects  over  pn)po<lus  and  i^;  tipiM^I  witli 
a  fascicle  of  long  hairs.  The  proiwMlus  articulates  with  car]>us  at  lower  angle  and  is  bntader  at  this 
extremity  than  at  dactyloid ;  dactylus  broad  and  s|MK)n-shaiK'<l,  corn»s|H>nding  in  length  with  |M>Hex. 
Second  i)air  of  feet  longer  than  first,  slen<ler,  fi»eble;  <*arpus  triarticulate,  central  S4»gment  the  longest, 
and  together  the  threi*  are  longer  than  proiMnlus,  of  which  the  fingers  are  nearly  half  the  length. 
Third,  fourth,  and  fifth  pairs  with  long  spint»s  on  un<lcrsi<le  of  j)n)iMMli,and  a  seric»sof  small  spinw  on 
dactyli,  which  are  biunguiculate. 

Dimensions  of  female:  L<»ngth,  15.5  mm.;  length  of  carajiace  and  rostnnii,  ♦>..*<  mm.;  length  of 
rostrum,  3  mm. 

Mayaguez;  Bo4|Uer(>n  Bay.     ('omnu»n  in  lloa'ing  (iulf  wcimI  in  the  North  .Vtlantic. 

Oenas  TOZUUIIA  Stimpion. 

Tbzri/wm  StiinpfHm,  Pn>c.  A<'ad.  Nat.  S<'i.  rhila..  xn.  2i;  i95),  IsiU). 

Body  greatly  elongate,  lanct*olate,  diminishing  at  lK>th  ends.  n»mpressed.  Rostmm  slender,  very 
long,  sometimes  scarcely  shorter  than  rest  (»f  Uxly.  Antennula*  short,  bitlagellate.  Antennal  scale 
long.  Mandibles  rather  stout,  strongly  incurve<i,  not  divi<it»<l  nor  i»alpigerous.  Kxternal  maxillipc^ 
very  short,  without  exognath  or  tiiigellum.  Ft»et  short,  without  epijKxls;  first  i>air  very  short,  stout, 
chelate;  second  jiair  iilifonn,  chelate,  carjms  triarticulate.  Alxlomen  arme«l  with  teeth  on  dorsum; 
last  article  elongate,  almost  lanceolate. 

Tozeuma  carolinense  Kingsley. 

Titzninui  funtlitiemrut  KiiiKslcy.  Vuk'.  A«ad.  Nat.  S<i.  I'hila..  xxx,  ixT-s.  *m)  (2);  I'nM-.  Atad.  Nat.  Si,  Phila.,  xxxi.  1879.  418, 
pi.  XIV,  f.  8  (1880). 

Kostrum  a  little  mon»  than  half  the  U»ngth  <>f  remainder  of  iMnly,  roundt*<l  an<l  unarmeil  al>ove,  at 
Iwise  somewhat  flattene<i  and  horizontal,  <listally  inclined  sli^rhtly  upward;  Ik*!ow  scrmttMl,  and  toward 
the  base  lamellate,  the  tin^th  iKvoming  more  distant  towanl  cxtn*mity.  .\  spine  on  either  side  at  lia*« 
of  rostrum;  a  secoml  at  anterodatenil  angle.  Outer  tlagellum  of  antennulM*  thick  ami  much  sliorter 
than  inner.  Antennse  longer  than  rostrum;  s<'ale  lanceolate,  inpialing  <»r  cxciH»<ling  antennuhe,  but 
less  than  half  the  length  of  n>strum.  Alnlomen  strongly  geniculate<i  on  posterior  part  of  thin!  S4»gment, 
where  there  is  a  somewhat  trimcatAnl  protul)erance,  more  j»rominent  in  the  male  than  in  female.  Poe- 
terior  margin  of  fifth  segment  with  a  spine  on  each  side;  of  sixth  segment  with  a  lateral  spine  aljove 
telson  and  a  postero-lateral  sj)ine.  Tel.**on  with  two  jmirsof  <lorsal  spinules,  i)osterior  margin  with  two 
long  submedian  spinules,  and  one  short  sj)inule  on  each  side. 

Dimensions  of  female:  l^ength,  40  mm.;  length  of  caniparc  and  rostrum,  20.5  mm.;  length  of 
rostnmi,  13. 7  mm. 
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BoijuiTon,  Porto  IUc<>,  I  epeciriifn. 

Fi)rl  Mai-OTi  and  B««uforI,  X.  C  ( Kinnsley ) ;  (.'harlcitte  HBrl)()r,  ^^a.  I  Kinjcley ).  SpM-iriieiw  are 
ill  thf  National  Mii^eum  from  CVilar  Keys,  Fla.  (Lieut.  J,  F.  Moeer,  1'.  S.  X..  ['.  S.  Oc>a«t  Survey 
i^eauiiT  Biirhe,  i-olL);  off  -St.  MartiiiH  Reef.  17  feet  (Mim-r,  i-nU.);  Anclult-  S|ion)fi'  Station,  Tar]>>m 
S]>rin)i;)<  (B.  V:.  Eveniuuin,  mII.;;  Charlotte  Harlior  (W.  H.  Dall,  rail.);  Bit;  <ia»|iaritla  CVrain/ni*); 
l-utita  BaMa.  1  fathom  (H.  Hemphill,  roll.);  Manv>  CVniM.friu),  1  toH  fathoinx  ( II.  Eleiii|ihill,  <-oll.); 
Key  Went,  surfaue  with  electric-  light  {AlUttratt);  Cape  Floriila  (!'.  S.  Fish  Cimimission ) ;  SttaintMcIt 
Point,  Corpufc  Chriifti,  Tex.  (B.  W.  EvennanD,  mil.);  Androa  Bank,  BatianiaK  (F.  StramH,  <-<>ll,); 
Jamaica,  Cozutnel  (iu  veine).  Old  Providenee  and  St.  Thomas  {AlbalrtHuiX. 

OflDiu  mPPOLTMATA 
Uiup-jlllfmain  S(iiD|iw>n.  Pruc.  Aoul.  Nat.  UrX.  Pbils..  III.  X  (H).  IMO. 

Carapece  provideil  with  a  rortruni  of  moderate  length, 
nube  fiiminhed  with  two  long  flagella.  Mandibles  rtrongly  ii 
pejpigerous.  External  niaxillipedB  elongate,  pnivideil  with 
Blender.     Firet  to  fourth  feet  provided  with  epipoda.     Fii^l  pair 


i<ecoDd  pair  fiiiform,  carpiu>  multiarticulate.     .\bdomen  ilonelly  i<niooth. 
Kei/  III  Ihe  FotU)  Ricnti  upecif  'if  Ihe  genu*  Hipimi>ii'i. 


ally  dilaleil  and  dentate.  Anten- 
<l.  not  rlivided  into  two  |i«rtfi  nor 
tignath  and  Hawlluni;  la>^  article 
if  feet  Hnall.   thick,  hand  ohiong, 


Hippalyamatai  n 

lialt.  a 


Carapace  dorxally  carinated  in  anter 
middle  of  second  antennular  eetcnient,  l>et 
teeth,  and  below  with  two  smaller  teeth 
?pine.  Eyea  very  ^hort  and  iitout,  the  a 
alcohol.  .\ntennulie  i^oiit;  )ie<lnni-le 
Hhort;  last  two  segment?  broader  than 
long;  a  very  sl-inder  inner  Hagellum  ai^ 
long  as  body,  and  a  iitout  outer  tlagel- 
iura  about  two-thirdit  the  length  of  the 
carapace  and  bearing  on  itH  outer  margin 
at  about  the  tenth  segment  (in  large 
Hpecimeng)  a  long  eteniler  flagelltitn 
mtnilar  to  inuermoi^  one.  Antennal 
ncale  broad,  tapering,  truncate,  with  a 
very  email  antero-lateral  f^ine.  Pe- 
duncle reaching  to  about  the  middle 
of  penultimate  i^irment  of  antennular 
[leduncle;  Bagi^llum  slender,  ae  long  aii 
body.  Outer  raasillipedn  reaching  end 
of  antennal  twale.  First  pair  of  feel  with 
carpus  anil  palm  subequal  in  length;  fiu 
tiogers  half  as  long  as  palm.  CarpuB  of 
second  pair  about  pieven teen-articulate; 
ditftal  segment  about  ax  long  as  ijalm;  (ingei 
two  pairy  of  slender  spines  lonning  a  squar 
laniiriie  exceeiiing  lelson,  inner  lamina  narrow 
Dimensions  of  female:  lA'ngth,  20.:l  mm. 
roetrvm,  2.4  mm. 

Tyjie  Icjcalily,  Playa  de  Ponce.  14 
The  short  antennular  |ie<lniii'les  and  n 
Nameil  (or  l>r.  H.  F.  Moore,  naturali; 
cniii*  to  Porto  Rico. 


at  anterior  fourth.     Riirtnini  react 

Anterior  niargin  with  a  stnjng  a 
•t  exceeding  transverse.     Oiniea  t 


shorter.     Telson  narrow,  bluot-poinle"!.  i 

irmed  with 

near  middle,  and  two  epinea  at  extreiiiii 

ly.     Caudal 

■  than  outer. 

length  of  caraiiBiv  and  roBtnmi,  l.h  mm 

.;  length  of 

(Cat.  No.  237H71. 
'unal  scale  easily  ilistingiiisli  this  sjiei 
•f  the  .l/Wrux>,  who  aii-omianiol  tl 
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Hippolysmata  intermedia  Kingsley. 

Wpjiolytnnatn  iritfnnalht  Kiiisrsloy.  PnM\  Ac.  Nat.  Sri.  Phila.,  xxx,  1H7K,  00.  (2);  Bull.  Ksst-x.  Inst.,  xiv,  12><,  pi.  i.  f.  4  l»c2. 

('arai»ace  carinate<l  for  its  ant«'rior  two-thinls.  (Vest  liorizontal,  ariiu>(l  with  nix  tcvtii,  two  or 
tliree  on  carapace,  the  rcinaiiulcr  <>n  roHtruin;  |wist»'ri«>r  (iorsal  tooth  at  iiiidrllc  nf  carai»ace.  Rc»Htniiii 
tfharp-iMiintod,  with  two  iiiferif»r  tci»th  ami  n'a<'hiiip  en<l  of  iHMiult  scjniH'tit  of  antennulLr  jH»<iiincU*. 
A  stronjr  antenna)  and  a  nniall  |>teryg<»Htoniian  spine.  Antennnlje  with  stout  (laji^^lhin)  longer  than 
carapace,  fringed  witli  long  hair,  and  iH'aring  tlie  outer  slender  flagelluni  at  twentieth  segment  in  lar^t 
spe<*iinens.  Antennal  scale  Uniger  and  more  slender  than  in  //.  infHtrt'i.  Pe<hincle  just  reac^hing  peniiU 
segment  of  antennular  iHMiuncle;  flagellum  1.5  times  length  of  lxj<ly.  Outer  maxilli{)eds  exceedinjj: 
anterinal  scale  hy  lialf  the  length  of  terminal  joint.  Carpus  and  j)roiH>dusof  first  pair  of  feet  sulx»qual; 
palm  narrower  than  in  //.  m<tom;  fingers  one-thinl  the  length  of  palm.  Stvond  j>air  of  fei^-t  more  slender 
than  in  //.  moorei;  crarpus  with  alnjut  thirty  articles.     Telson  similar  to  that  of  //.  monrei. 

Dimensions  of  female  with  eggs:  lA»ngth,  2().5  mm. ;  length  of  caraj)aceand  r^stnim,  8  mm. ;  length 
(»f  rostrum,  3  mm. 

Porto  Rico:  Mayaguez  HarVn^r;  off  Vu»quos,  V2\  fathoms,  station  (liWS;  Ensi^nada  Homia,  Culebra. 
No  Name  Key,  Fla.,  I)ank8,  low  tide  (H.  Hemphill,  coll.);  Key  West  (H.  Hemphill,  coll.);  Tortugas 
(Kingsley);  St.  Thomas  (Nobili);  Pirn  Bay,  Fayal,  Azores  (I^ewis  Dexter,  coll.). 

Oenns  THOR  Kingiley. 

Thnr  King»le.v,  Prtx;,  Acad.  Nat.  Sri.  Phila..  xxx,  1«7h.  «>I  it>). 

Carapace  with  antennal  spine;  n>strum  short,  t<M)tht*<1  alK>ve;  antennuh«' bitlagellate,  outer  hruurh 
very  stout.  Mandibles  without  palpi,  bifurcate,  apical  prmnvs  narrow;  )>roximal  pnMt»ss  stout  with 
one  acute  and  one  obtuse  t(X)th  an<i  a  puln'Sirnce  of  minute  curved  h(M)ks.  External  maxiHi]>eds 
pediform,  exop<Klite  present.  Feet  of  tirst  j»air  short,  stout-  of  wH'ond  elongate,  slender;  carpus  live- 
annulate.     Telson  elongate,  triangular. 

Thor  floridanus  Kingsley. 

Tlutr  fioridanm  KiHK»lt*y,   Pnw:.  Acad.  Nat.  Sri.   Phila  .   xxx.  lS7s.  *X>  (7>;  Phm-.  \v\u\.  Nat,  s<i.  Phila.,  xxxi,  1879,  4*.ll,  |»1. 
XIV,  f.  6.  18«0. 

Carai>atre  with  a  small  antennal  spine.  Kostrum  shorter  than  eyes,  four  to  five  ttM)thi^l  alH)ve, 
the  first  tooth  over  orbit*,  the  distal  t(H>th  so  near  the  end  as  to  make  it  ap|>ear  bitid;  unarme<l  l>elow. 
Antennula*  with  basal  joint  large,  ba^^al  spine  long,  a<*ute,  reaching  half  the  length  of  third  joint; 
sec^ond  and  third  joints  very  short,  the  se<*ond  with  a  slen(U»r,  atiite  spine  on  outside,  the  thirii  with 
a  thin,  fiat,  blunt  j>roje<*tion  on  upiKT  side;  inner  tlagellum  slender,  slightly  longer  than  peduncle; 
outer  about  as  long  as  i>e<iuncle,  stout,  ciliate<l  on  a|>ex  an<l  inner  margin.  Antennte  with  a  spine  on 
basal  joint;  antennal  scale  reaching  as  far  or  nearly  a^  far  as  outer  bninch  of  antennular  fiagelluni,  it« 
inner  margin  slightly  concave;  fiagellmn  thrc»e-fourths  as  long  as  Ixnly.  External  maxilliiKnis  slender, 
reaching  tip  of  antennal  scale,  iK^nilt  joint  the  shorte.»<t,  antejK^nult  thnv  and  la.«t  j<>int  four  tinier  aj^ 
long  as  penult,  the  last  joint  tenninating  with  slender  spines.  First  i»air  of  f<M't  with  meral  and  car{m.l 
jointfi  subetjual,  the  latter  with  minute  spinules  on  inner  margin;  han<ls  sulH-ylindrical,  the  dactvli 
occupying  two-fifths  their  length.  Meral  jcMnt  (»f  swond  pair  of  feet  a**  long  as  tirst  thn»ecarj»al  joint**; 
tirst  carpal  joint  the  longest,  second  joint  next  in  size,  fifth  next;  third  and  fi>urth  sul)e<|ual,  together 
equal  to  tirst.  Hand  as  long  as  fourth  and  fifth  articulations  of  carpus,  the  fingers  l)eing  two-fifths  of  its 
length.    Dactyli  and  proptxli  of  remaining  feet  spinulose  InMieath.    Telsnn  with  apex  truncate,  spineil. 

Length  of  adult  f(*male,  10.5  mm.;  length  of  carapa<*e,  W.'l  mm. 

Porto  Rico:  Mayaguez  on  coral  ret*f;  Puerto  Keal;  Playa  <le  I*on<-e  Reef;  off  St.  Thomas,  2()  to  28 
fathoms,  station  (>079;  pjisenada  Honda,  Culebra. 

Key  West  (tyi)e  locality);  HarlM»r  Key  and  Sanisota  Hay,  Fla.  (Kingsley). 

Si>ecimens  in  National  Mu.semn  from  Anclote  Sponge  Station,  TarjM)n  Springs,  Fla.  (Evennann)* 
Pmita  Rassa,  I  fathom  (H.  Hemphill);  Marco,  1  to  .'>  fathoms,  among  sinrnges  (II.  Hemphill);  X<> 
Name  Key,  among  alg;e,  low  tide  (H.  Hemphill);  Key  \Vi»st  {AUxitntsH),  among  algjc  Inflow  low  tide 
(H.  Hemphill);  Key  West  HarlK)r  (E.  Palmer);  Dry  Tortugas  (E.  I*almer ),  ( iulf  of  Mexicto,  25  fathoms, 
8tati(m  2370  (Alhatrotts);  off  Cai»e  Catoche,  Yucatan,  24  fathoms,  station  2:^.f>5  i  J/W/vw);  St.  Thomas 
(AlUitroits). 
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Family  PAXDALID/K  Kinijsley,  1H7H  (Pandalina;):  Bate,  1888. 

Kostrnin  long  an<l  sleniler,  ann«'*i  witli  U^'tli  or  spirits.  Kyes  well  <levelo|»wl.  Mandibles  with 
a  two  or  thrtv-jointtMl  palp.  First  pair  of  trunk-U'^'^  not  chelate,  jhmiumI  pair  chelate,  carpuij  sub- 
<livid«'<l.     Pk'opoilH  hiranioiis:  tail-fan  well  <levelo|)i»<l  ami  Htnnitr. 

AVv  U)  thf'  Pttrfn  Rirau  nrneni  of  thf  fniitiht  Pantfalifh'. 

A.  K<»?«trum  n«»t  artiiMilatfd  with  fnnital  niartrin  <»f  <'araimco PttnftnluK 

A'.  K<»strum  arliciilatc<l  with  fnmtal  niaivii)  <»f  cuniiwu*' Fnniomu- 

OenuB  PAHDALU8  Leach. 

PtiTitlnlmi  Ix?ach.  Edinburgh  Encyr..  vii.  4:i2.  18J4. 

Anterior  portion  of  carapace  carinate<l.     First  jmir  of  antenme  usually  not  longer  than  carapace; 

spino  on  the  outer  margin  of  their  l)asal  joint  obtusely  jniinted.     Outer  niaxiUipedsi  and  first  }>air  of 

legs  slender. 

Pandalus  longicauda,  sp.  no  v. 

Rostrum  twice  as  long  as  caraj)ace,  nearly  horizontal.     At  the  |K^)sterior  sixth  of  carapace,  a  small, 
bhuit  nie<lian  s}>ine;  in  front  of  this  arises  the  median  crest  which  is  unarnuHl  j)osteriorly,  anteriorly 
with  alK;ut  forty  smaJl,  tixe<l  spines,  of  which  two  or  thr*»e  are  on  the  carapati*,  the  remainder  on  the 
rostrum.     Spines  larpt»r  j»osteriorly  than  anteriorly. 
I^ov.'er  e<lpe  of  rostrum  armed   with  about  thirty 
spines,  a  little  liner  and  more  appresse<l  than  the 
superior  spines.     A  |>erfect  fM-ellns  or  seer >ndary  ey ^ 
is  situated  on  the  fH)sterior  surface  of  the  ophthal-  Vui.'i\.—l*nufUtlu*b,nifirawin,  ruHimm,  ■  4. 

m(»iK)d.     Antennnlar  flagellum  as  long  as  the  cara- 

j>ace  and  rostrum,  in  this  resjH*ct  resembling  the  genus  /'tnnfainjutin  Bate.  Stylo«*erite  t)val,  sul>a<*ule. 
Antennal  st^ale  as  long  as  carapace.  Outer  maxilliiH'ds  a  little  longer  than  antennal  s^aile.  Proptxlal 
and  terminal  segments  sulK*<jual.  Tin*  pn»|MMlus  of  the  first  |>air  of  feet  reaches  the  end  of  antennal 
scale.  Carpus  and  dactyliis  .^ul)e<|ual;  proixxlus  l.'>  tinu^s  as  long  as  «'ari)us.  The  feet  of  second  pair 
an*  sul)e<|ual  and  reach  the  en<l  of  antennal  scale.  Carpa**  1.5  times  as  long  as  merus  and  about 
twenty-jc»inted;  proximally  the  <livisic»ns  are  very  faint;  distal  segment  about  3  times  the  next^one, 
which  is  sulH*«|ual  to  each  of  the  four  succt*e<ling.  Palm  a  little  wider  and  al)ontas  long  as  a<ljacent 
carpal  .segment;  fingers  of  the  same  length.  The  carpus  of  fifth  {>airof  feet  ovei reaches  antennal  scale; 
])ro|>o<lus  l.r»  times  as  long  as  c;irpus;  the  dactylus  very  short,  less  than  one-tenth  the  pn»po<ius.  Sixth 
alNlominal  si*gment  mu<*h  compresse<l  and  3  tinR*s  the  length  of  fifth;  it  has  a  median  groove  with  a 
carina  on  ea<'h  side.  S«*venth  segment  <l«»rsally  groove**!;  of  its  thnv  pairs  of  dorsal  ai'ulei,  the  anterior 
pair  is  alxxit  at  the  mifldle  of  length  <»f  si»gment. 

Male:  l^ength,  alxuit  44  nmi.;  length  of  ^-arapace  and  rostnmi,  18.5  mm.;  length  of  rc^tnun 
12.5  mm.:  length  of  fiagellum  of  antenmda,  "20  mm.;  length  of  sixth  alxlominal  segment,  f>.8  nmi. 

This  s|>ei'ii*s  may  readily  l>e  ili-^itinguisheil  by  the  spine  ^ju  the  po.sterior  part  of  the  <»raj*ace.  In 
the  fixe<l  rostral  ttH*th  and  long  first  antenme  it  n*sembh's  l*lfi<ioiiika  Bate;  in  the  <H'ellus  it  resembles 
XftthtM'drix,  while  the  styl«M'erite  is  that  of  pnnifnfujt. 

Mayatrtiez  Harlnir,  *22<)  to  225  fathoms,  station  fW>7(),  2  S|>ecimens. 

The  Porto  Rican  examples  Inking  in  jKH»r  condition,  1  have  taken  jis  typ<^  twoexamples  colle<.'twi 
by  the  AlfMitmsM  in  the  (iulf  of  Mexicni,  lat.  2S<>  42'  .KK'  N.,  long.  K5°  2^  \\\,  HH  fathoms,  station  240:? 
M'.  S.  Nat.  Mus.  No.  2:^5bS). 

PAHTOMUS  A.  Milne  Edwards. 

htntomuM  A.  Miliu*  E<lwanl««.  R«'cium1  <!«•  Fi>fur»'«'  dr  < 'niHUfV's  noiivcaii.x  oil  im.-h  cfMiiuiM,  |>1,  26,  1SK3. 

Near  Paminln.^,  but  with  the  n».»*trum  articulattnl  with  fn)ntal  margin  of  carapace.  According  to 
Bate,*  the  rostrum  *'seems  to  have  the  power  of  movement  to  a  slight  extent  in  any  <!irection  at  the 
will  of  the  animal;  this  miNlitication  can  Ik;  due  only  to  one  puriH»s<»,  that  of  re<viving  the  sh(H*k  of  an 
appnwicbing  enemy  dinvtly  on  its  jK)int  Tither  than  <ibliquely.** 


M'hallfiiirtT  R»'i»t..  XXIV.  p.  >iii,  !>««. 
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PantomuB  parvulus  A.  Milne  EdwardH. 

Pantnmus  pannUiu  A.  Milne  Edwarde,  Rocueil  de  Figuix*s  de  ('nislacH's  iiotiveatix  on  pou  (^ninufi.  \\\.  26,  1883. 

RoBtrum  longer  than  oarapac^e,  terminal  half  ascending.  Anterior  half  of  carapatre  carinate<l  and 
anned  with  three  spines,  the  two  posterior  l)eing  nearer  together  and  movable,  the  anterior  situated 
at  articulation  of  roHtnim;  three  spines  on  basal  half  of  rostrum,  increasing  in  size  from  the  posterior 
to  anterior.  Lower  margin  arme<l  with  numerous  slender  overlapping  spines.  Tip  bifid.  Antennal 
scale  reaching  two-thinls  the  length  of  rostnim.  Outer  maxillipe<ls  and  first  i«iir  of  thoracic  feet 
reaching  end  of  antennal  scale.  One  foot  of  second  pair  longer  than  first  i>air,  i-arpus  with  fifteen  to 
seventeen  articles;  the  other  foot  of  second  pair  shorter  than  first  pair,  corpus  with  ten  to  twelve 
articles.  Third,  fourth,  and  fifth  jmirs  sul)equal,  exceeding  the  second  pair.  Thinl  abdominal 
segment  carinated  in  its  |>o8terior  half;  sixth  segment  elongate,  2.5  times  as  long  as  fifth. 

Length  of  ovigerous  female,  station  24tt^,  about  30  mm. 

Mayaguez  Harbor,  75  to  76  fathoms,  station  6061^,  1  sjKH'imen;  Mayaguez  Harlwr,  97  to  120 
fathoms,  station  6067,  1  specimen. 

Distribution:  Northern  i)art  of  Yucatan  Bank,  latitude  23°  13^  N.,  longitude  89°  16^  W.,  84 
fathoms,  station  36,  Blakf  (type  locality);  off  Fn^derickstadt,  Santa  Cruz,  248  fathoms,  station  134, 
BUike  (Faxon);  (iulf  of  Mexico,  off  Ca|)e  San  Bias,  Fla.,  88  fathoms,  station  2403  {AlbairoM)\  off 
Cape  Lookout,  N.  C,  124  fathoms,  station  2<>02  {AUmirom), 

Family  ATYID^  Kingsley,  1878. 

A 

Carapace  dorsally  smooth;  8<'ale  of  second  antennje  short.  Mandil)les  with  a  molar  process  and 
cutting  edge,  but  no  palp.  Thinl  maxillii)eds  four-jointed  and  [)ediform.  First  and  8e<M)nd  trunk-legs 
chelate  with  spoon-shaj>e<l  fingers;  carpus  of  second  pair  not  subdivided.     Telson  fiattene<l,  tnincrate. 

Key  to  the  P<trto  Rican  genera  of  the  family  Atyida'. 

A.  Perelopoda  with  exopcidltcs.    Carpal  joints  of  first  two  pairs  not  distall y  excavatod Xipfutcnritt 

A'.  Pereiopoda  withont  exopoditcs.    Carpal  jointe  of  first  two  pairs  dbitally  excavated. 

B.  Both  fingers  of  earh  hand  siibeqiial  in  size;  no  palma  developed Atya 

B'.  Movable  fingers  shorter  than  the  immovable  part  of  the  hand.  tlu>  latter  distinctly  divide<1  into  a  palmar 

•  portion  and  an  immovable  finger (Mnmnnia 

0«niit  XIPH0CABI8  von  Martens. 

Xiphocari*  von  Martens,  Arch.  f.  Natnrg..  xxxviii,  pt.  1.  139.  1H?2:  Ortmann,  Proc.  Acad.  Nat.  8cl.  Phila.  1894.  400. 

Rostrum  slender,  conipreK«e<l,  dentate,  usually  long.  All  the  i>ereiopo<la  slender  and  with 
exopodites;  carpal  joints  of  first  two  |)airs  without  a  distal  excavation,  articulating  in  a  normal  way 
with  the  proximal  end  of  the  pro|)odus.  Abdomen  with  sixth  segment  elongate;  telson  slender, 
trunciite  at  tip. 

Xiphocaris  elongata  (Guerin). 

Uippolytt.  elfrtiffdtn  (iuorln,  4n  Ijl  Sagra's  Hist.  Cuba,  vol.  vii.  p.  xx;  vol.  viii,  pi.  ii.  f.  16,  18^7. 

XiphocartH  elont/fitn  von  Martens,  Arch.  f.  Xaturg.,  xxxviii,  pt.  1,  140,  1872;  Ortmann.  Proc.  A«*ad.  Nat.  Sci.  Phila.  1894,  400, 
and  synonymy. 

In  typi(»l  sjHM'imens  the  rostrum  is  from  1  to  1.66  times  as  long  as  the  Remainder  of  the  cara- 
pace, its  carina  prolonge<l  oidy  a  little  way  on  carapace;  horizontal  for  its  Ijasal  fifth,  then  inclined 
upward  at  an  angle  of  about  'Mi  degrei»s;  up|)er  margin  armed  in  its  l>asal,  horizontal  ix)rtion  with  ten  to 
fifteen  crowde<l  spines,  remainder  entire;  lower  margin  arme<l  with  numerous  spines  l)egiiming  near 
anterior  end  of  superior  ri)w  and  extending  to  the  extremity,  which  is  obliquely  truncateand  armtnl  with 
a  few  spines.  Cara|>ace  V^ehind  anterior  fifth  smooth  and  rounded.  An  outer  orbital  tooth  present. 
Si»cond  segment  of  peduncle  of  the  inner  antentue  1.5  times  as  long  as  the  thinl.  rp|KT  and  outer 
fiagellum  as  long  as  rostrum,  its  basal  half  thickened;  inner  and  lower  fiagellum  slender,  longer  than 
carapace  and  rostnim.  Fiagellum  of  outer  antenna  as  long  as  InKly;  st^ale  rt»aching  to  middle  of 
nostrum,  its  sid««  parallel,  extremity  rounde<l,  pn)longtMl  a  considerable  distance  l)eyond  outer  spine. 
First  pair  of  feet  reaching  to  end  of  t^rst  antennular  segment;  secontl  pair  more  slender  and  reaching  to 
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orVieyond  the  end  of  antennuiar  |>e<hin('le.  Thinl,  fourth,  and  fifth  iiairs  dinnnii*hing  very  i*iightly  in 
the  oHer  nanie<].  the  thinl  }»air  l)ein^a  Httle  lonjrer  or  shorter  than  second.  Sixth  abdominal  i^eginent 
nearly  twit-e  a,s  long  as  fifth. 

I^n^h,  .^7  njni.:  length  <»f  i-araiiat-e  and  ri>sfruni,  24  mm.:  length  of  rostrum,  14.2  mm. 

Varietie:?  <M-cnr  with  iniu-h  .shorter  rostnun,  having  the  apin-aranee  <»f  typical  ?«i»e<-imens  from 
which  a  iH»rtion  of  tht*  nistrnm  ha.**  l)een  hroken  off.  In  tlie  Porto  Kiean  .*'[>eeimen.'*  from  Kl  Yunqu«- 
the  nK?tnmi  extends  to  the  end  of  the  first  antennuiar  segment  «>r  to  the  mi<ldle  of  second  segment. 
This  form  is  ei^uivalent  ti»  XipfnM^triA  h,\nrn^ris  P«H*<H*k.  In  the  individuals  from  Rio  (iramle  de 
Ann^ilx)  the  rostrum  extends  to  the  end  of  the  .«e<-ond  antennuiar  segment  or  to  the  middle  of  the 
thinl.  This  fonn  is  Xipht/^-tirijt  ghnl'mtitr  PcK-<K*k.  Thesj»ecimens  fnnn  the  other  localitit*8  are  typical. 
It  may  l)t»  notcnl  also  that  while  the  different  fonns  are  re}>resente<i  hy  s[>eeimens  of  e<jua]  length,  th*- 
//reTiV'Wnx  form  is  thicker  than  the  fjhttl'tntnr  or  than  the  typical  thtug*ita. 

Porto  Rican  l<Kralities»:  Rio  (^aguitas,  C'aguas.  75  -  sj^ecimens;  Rio  Grande,  near  mouth  of  Rio 
Caguitas,  5  spe<-imens;  Rio  Bayamon.  In  s|>ecinit'ns:  Rio  lirande  de  .Vrecil>o,  at  the  falls  (A.  B.  Baker, 
coll.).  2  S[)e4-imens  (nistmm  of  the  form  of  Xi}thinxirU  ijlad'mtor  PtxHx^ki;  El  Vunque,  31  specimens; 
Rio  Arecil)0  (GundlachL 

Known  only  in>m  the  fresh  waters  of  the  .Vntilles:  ('ul)a  (Guerin,  von  Martens);  Haiti  (Saussure); 
Santo  Domingo  (Sharp);  Dominica  iPo<-<H'k »:  Port  C'as'tries,  St.  Lucia,  in  small  broi>k  \,Albatron). 

ATYA  Leach. 

Attt*  Lt'iU'h.  Tmns.  Linn.  .^cw.  London,  xi.  345.  1815.    »  F'nNWfiipiod. ) 

Aim  Lwic'h.  Z<«>1.  MIn-..  hi  29.  ISIT. 

Atyoida  Randall.  Jour.  Acad.  Nat.  S<*i.  Fhila..  viii.  14t>.  1>CR»:   A.  Milm*  Edwarrt.s,  Ann.  Soo.  Entom.  France  i4K  iv  151. 1864. 

Rostrum  short,  flat,  and  broad  M  the  l)a.»*e,  horizontal  or  <lepresse<i.  Pereiopoda  without  exopo- 
dites*;  tir>*t  two  jmirs  short,  with  car{kal  joints  distally  deeply  excavate,  infenxiistal  an^le  articulating 
with  outer  maiyin  of  propinlus;  [>n»}KHlus  an<l  da^-tylus  subequal  in  size  ami  fringe*!  with  longhair; 
no  distiiH't  j>alm:  thinl  pair  of  feet  large  and  long;  thinl  ami  f<»urth  i»airs  dinunishing  smx-eseively  in 
size.     AUlonjen  with  sixth  .segment  not  elongate:  telson  hroa<l,  njunde^l  at  the  end. 

Atya  scabra  Leach. 

Aty*  iiettht^r  \a^v\\.  Tran*-.  Linn.  ."^X".  London,  XI.  345.  1S15. 

Atyn  itmbni  Learh.  Zool.  Mist-.,  in.  \*.  '29.  pi.  1:^1.  1M7:  ortmann.  Pnx-.  Arad.  Nat.  S<'i.  Phila.  1*<W.  409.  and  nynonyxny 

Rostnnn  reachim;  nearly  or  (juite  to  end  of  first  antennuiar  segment  and  with  a  median  and  a 
lateral  carina;  either  triangular  or  with  lateral  irarina  terminating  in  a  tooth  aljove  eye.  Carapace 
dee[>ly  punctata*;  anterior  margin  with  an  external  orbital  and  a  branch iot«teg41  t<X)th  or  spine.  First 
and  se<*ond  iiairsof  fei^t  sul)e<pial.  terminal  hairs  reaching  to  or  l)eyomI  antennal  S(«le.  Third,  fourth, 
and  fifth  i»airs  of  fwt  covere<l  with  short  .^spines.  In  typi<-al  s|>ecimens  the  third  jiair  of  feet  are  ver}* 
heavy,  the  menis  iR^ing  much  swollen  l)etween  middle  and  distal  end;  carptLS  and  propoilus  sube(|ua] 
in  length;  da^'tyliLs  very  short.  Fourth  and  fifth  j^airs  much  shorter  and  more  slender,  subequal  in 
thickness. 

This  sjK-vies  is  extremely  variable  in  the  fonn  of  the  mstrum  and  more  notii-eably  in  the  shape 
oi  the  last  three  pairs  of  thoracic  ftvt.  which  may  all  l>e  slender  ami  nearly  equal  in  length;  and  their 
spines  very  feeble  and  apprt*sse<l.  These  differences  are  indej^endent  of  si*x  or  size,  and  proljably 
repres<»nt  different  .«*tages  in  the  growth  of  the  indivi<lual. 

Ivength  of  IN)rto  Rican  sjtet'imen.  a  male  with  feet  of  thinl  |>air  stout.  H*>  mm.:  length  of  carapace 
and  n»stmm,  20.8  mm.;  of  njstrum,  4  ?iim.  IxMigth  of  male  s[)ecimen  with  feet  of  thini  pair  slender, 
8<).o  mm.:  lenirth  of  carajta^'e  and  n>'tnmi.  29  mm;  of  nostrum,  6.5  nnn. 

Porto  Ri(^n  hK-aiitics:  San  Juan  market:  Mayaguez,  frt»sh  water;  Falls  of  Rio  Grande  de  A ibonito; 
Falls  of  Ri<»  tirande  ile  Areciln)  (A.  B.  Baker,  coll.  \\  Kl  Yimque;  a  tributary  i>f  the  River  At)asco,  and 
San  Juan  market  (Gun<ilach). 

C^»mm4»n  to  the  fri'sh  waters  of  Mexico,  Nicara^nia,  Costa  Rica,  West  Indies,  West  Afrii'a  and 
aiijaivnt  islands:  Orinoi't*:  Venezuela  (Lyon  and  Robin.«in  n»ll. ). 

Common  name,  ^inabuni  i.Gundlach  ). 
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0«niii  OBTXAKKIA,  nom.  nov.' 

Atyoida  Ortmanii.  Phk'.  Arnd.  XHt.  S<*1.  Thila.  1H94.  -KHi.     {'Sul  AittoUUt  RHndHll.) 

Differs  from  Atyn  chiefly  in  the  chanu'ter  of  the  chehe  of  the  first  an<l  He<Ym<l  })airH  of  lepi;  the 
(la<*tyhiH  in  innertecl  on  the  up(HT  margin  <»f  the  })ro}MMluH  an<l  is  shorter  than  the  latter,  forming  a  ehc^la 
(tonfiiisting  of  a  i>ahnar  ]M)rtion  and  two  finii^rs,  as  is  nsiial  in  the  iKHHiMxia. 

Ortxnannia  potimirixn  (F.  Mi'iller). 

Atyttula  f)otimirim  V.  MUlier,  KrwmoA,  ix.  117.  fijCH.  1-20.  1H81;  Art^h.  Mus.  Nnr.  KitMlr  .iHiioin).  vin,  1;V>,  pin.  ix  hihI  x,  1n«2. 
Ortinaiin.  PrtH'.  Acad.  Nat.  S<'i.  Phlla.  IKW.  407;  Rov.  Mus.  PauliKta,  ii,  IW.  i>l.  i.  Hjo*,  1-3.  1897. 

H(KMtniin  shorter  than  antennular  pednncle,  narmw,  acute,  havin^r  a  snjwrior  unamie<l  nieclian 
carina,  and  two  or  three  te<^th  l)elow.  Carai)a4*e  8ni(K>th;  anterior  niaiyin  furnishe<l  with  milM.>rbital 
spine;  also  a  branch iostegal  spine  in  the  female,  none  in  male.  Feet  all  slen<1er,  thttse  of  the  necond 
|)air  n*aching  the  end  of  the  antennular  iHNluncle.  Carjms  of  scH*ond  jiair  nearly  as  long  as  its  pro- 
]H)dus  and  much  long(T  than  carpus  of  first  pair.  Meral  joints  of  third,  fourth,  and  fifth  pairs  anntnl 
with  a  few  H[>ine.^  U'low,  the  pnijMMli  and  dai'tyli  have  many  smaller  and  mon»  slender  spim^s. 

lAMigth,  from  15  nun.  in  the  male  to  25  mm.  in  the  female,  ai^coniing  to  Midler. 

Viecpies  Island  in  small  stn»an)  (Dr.  L.  Stejm^ger,  ci»ll.);  1  male. 

Hitherto  known  only  fnun  Hrazil,  when*  it  has  Ikhmi  taken  in  the  Itajahy* River  and  at  S4o 
8t*liastiao  in  the  s<*a. 

Family  FOXT()N!I!).+:  Kingsley,  1H78  (Pontnnina):   Bate,  iHHH. 

Ii<Kly  often  depres8e<l;  rostnuu  often  sh<»rt,  compn»s«»<l  or  depn*sse<l  with  or  without  dentations. 
Outer  flagellum  of  first  antenna  consisting  of  a  thick  hairy  i»art,  l)earing  a  thin  hairless  {uirt,  the  latter 
usually  arising  from  the  former  at  a  sh(»rt  distance  from  the  fret'  end,  and  thus  giving  it  a  bifid 
api>earance.  Mandible  deeply  cleft  into  two  divisions  and  witluiut  a  i»alp;  endojMxlite  of  the  second 
maxilli|KMl  not  biramous;  third  maxilliiKMl  {KMliform,  Init  usually  with  some  of  the  joints  broadene<i. 
All  the  legs  without  exo|Mxlites  or  ma,**tigt)branchs;  first  two  pairs  of  h»gs  chelate,  first  iMiir  slender; 
second  jmir  larger  than  tirst,  not  foliact»ous.     M(Mle  of  life  often  s4Mni{»arasitic.      (I^»rra4laile.) 

AV//  tn  the  Porto  Riain  f/em*ra  of  the  JamUy  Poutoni'nUr. 

A.    Dactyll  of  laRt  three  pairs  of  legw  slender,  nearly  stpilKht.  without  l»a.<vil  pn>tnl>eram'o FrricHmt-um 

A'.  Dactyl!  of  lant  threi»  pairs  of  leg*  whort,  eur\*iHl.  with  a  basal  protuU'mnce. 

B.    Antennal  wrale  lonjr On-nllvproHit 

B'.  Antennal  scale  short Prmlania 

>The  National  Miuieuin  ha«  lately  rweived  fn>in  Mr.  H.  W.  Hen^haw.  Hilo,  Hawaii,  two  ^iKvies  of  river  nhrimp 
)H.*lonKinK  to  tlie  family  Atyidir.  One  is  a  true  Atya,  the  other  l>elonK>»  to  the  Kcnus  Atyiuttn  an  defined  hy  Ortmaiui  ( l*rfK*. 
Acad.  Nat.  .S*i.  Tliila.  18W,  40fi).  Eithem»rre«*|»onds  to  Randall's  brief  deJM'riptlon  of  Afiftiidn  bitmlnUa.  Randall.  how*'ver 
(Jour.  .\ead.  Nat.  Sei.  Phiia.,  vin.  1M;W,  140),  says  that  AtyoUla  is  essentially  >iniilar  to  the  kciuis  Atiiu.  •exceptiiiK  th«*  third 
pair  <»f  feet ";  this  would  seem  to  imply  that  the  llr«t  two  pairs  of  fi'et  are  similar  to  tho«*  of  Atyn,  which  U  not  the  ease  in 
./j<//rmfa  as  defined  l»y  Ortmann. 

ThrouKh  the  courtesy  of  Mr.  WItmer  Stone, of  the  Academy  of  S<'ieneesof  I'hiladelphia,  I  have  bivn  able  to  examine 
a  dried  fragment  (all  tlmt  remains)  of  Randall's  typt»  of  Atyoida  biMulmta.  It  cimipriM's  a  carHiiace  and  a  foot  of  both  the 
first  and  second  \min.  These  are  without  doubt  feet  of  typieal  Atya,  and  thi*  sjM'i'ies  is  se<>minKly  Identical  with  one  of 
those  reeeive<l  from  Mr.  IIen.shaw;  it  is  that  flpuriMl  by  Dana  and  by  Bate.  The  genus  Atyoida  Ran<lall  is  therefore  a 
synonym  of  Atya  lA'ach.  In  Atya  (to  quote  Dr.  (^>rtmHnn>  the  "dactylus  (of  the  chebe]  articulates  with  the  pro|KMluson 
the  |K)sterior  end  of  the  latter.  t)oth  joints  Ik-Muk  exactly  alike  and  formiuK  a  hand  of  a  very  iK'culiar  shape  am<mg  the 
Decajioda,  the  palmar  portion  InMng  wholly  reduce<l,  and  llie  han<l  c<»nsiMtin»r  only  of  two  lingers  al)out  alike  in  sise 
and  eonnwte*!  with  each  other  at  the  jxy^terior  ends." 

Jn  the  genus  Atyoida  Ortmann  (non  Randall)  for  which  1  pn>jM»se  the  naim-  Oiimainiia,  "the  handsare  formetl  like 
thi^Miic  of  <\tridina,  the  dactylus  islnserte<l  on  the  upper  margin  of  the  pn»|MMlus.  U'ing  shorter  than  the  latter  and  forming  a 
chela,  as  usual  in  the  Decaixsla.  consisting  of  a  }>almar  {Mirtion  and  two  nngcr**."  The  ty|»e  i««  (frtmatinia  hnt^tunri  nom. 
nov.  {.-Atyoida  liitodrata  Ortmann.  l^VI.  not  Kaiida!l^.l///#i  tnnulndti  Sharp.  mr.\,  in  part.  Cat.  No.  Ui*2>,  fn>m  Kaiwiki, 
Uilo.  Hawaii.  1,800  fi*et  altltu<le.  :i  mih-s  fnmi  the  .s^-u.  H.  \V.  Henshaw,  collector  i  I'.S.  Nat.  Mus.,  Tat.  No.  24823). 
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Oenui  PEBICLI1IEHE8  Cotta. 

I'*^ririim*-nf:g  Owta,  Ann.  Ac.  «h*gl.  Aspir.  Nat.  Nap.,  ii.  1M4:  Faun.  Re^.  Nap.,  ii,  1, 1846  (tette  Borradaile):  Bomidailc.  Ann. 
Majf.  Nat.  Higl.  <7),  ii.  380.  1«9K.  and  synonymy. 

Rostruin  long,  coinpreseeil,  u.stiany  dt^itate,  in  siile  view  diminiHhin};  jbrradiially  to  a  nharp  jKiint 
at  free  end,  not  bent  down wanl;  thicker  flagellnni  of  tlrst  antenna  long  or  nimlerate,  bifid;  H<-ale  of 
second  antenna  long,  iitoiaily  narrow:  8ecou<l  niaxillii^^l  with  [>ennltiniate  joint  a«  l)rr>ad  as* — UHually 
broader  than — the  la>«t  joint,  wliioh  it  lx«rp  tenuinally;  thinl  niaxillijteil  narrow,  the  lart  two  joints) 
tcjgether  may  be  longer  or  shorter  than'the  preee<ling  joint;  tlactyls  of  lant  three  pairH  of  legs  nlender, 
nearly  straight,  without  Iw^al  protul)erance.     ( Borrailaile.  j 

Periclimenes  aznericanus  (Kingsley). 

An^hiftin  nmerimnn  KinR^ley,  Proc.  .Vead.  Nat.  Sc'i.  Phila..  xxx.  IWa*.  %  (?ti;  Bull.  Kssex  IiiKl.,  xiv.  109,  pi.  ii.  f.  10,  1882. 
Prridiinenf*  niturimnu*  Borradaile.  Ann.  Ma^-  Nat.  Hist.  (7),  ii,  383.  189H. 

Rostnnn  reaching  nt»arly  to  end  of  antennal  ^^i■aU^  u[)per  margin  Htraight,  <lire<-te<l  slightly 
u[>wanls,  seven  to  nine-toothed;  two  teeth  on  carapace  pn)per;  jx)6terior  one  at  anterior  two-fifths  of 
<'arapace,  and  farther  from  stM-on<l  than  the  remainder  are  fnuii  each  other;  two  to  three  teeth  on  lower 
margin.  Hepatic  and  antennal  spines  present.  Basal  joint  <»f  antennuhe  very  broad,  and  as  long 
as  next  two  j<»ints  together,  and  with  an  antero-lateral  spine;  the  thick  upper  and  outer  fiagellum 
bifi<l  for  one-fourth  its  length;  lower  fiagellum  as  long  as  pe<luncle.  Basal  joint  of  antenme  with  an 
outer  <listal  spine;  peduncle  not  reaching  en<l  of  firet  antennular  segment;  scale  slightly  overreaching 
antennular  [)edun<'le;  distal  spine  longish;  flag<*llum  as  long  as  l>ody.  Last  two  joints  of  outer  maxil- 
li|>e<l  together  are  longer  than  prece<ling  joint. 

First  i*air  <»f  feet  very  slender,  elongate,  end  of  carpus  reaching  tip  of  antenna)  x-ale;  merus  and 
carpus  siiliequai  in  length;  profMxlus  twothinis  the  (»rpus;  fingers  shorter  than  palm.  Se<tmd  |Miirf»i 
fe<'t  very  elongate,  as  long  as  or  longer  than  iKxly;  menis  a  little  longer  than  carpus,  which  is  mort» 
than  half  as  long  as  palm  and  i.^  ilistally  enlarge<l. 

Palm  cylindrical,  slightly  compresse<l;  fingers  alx>ut  twrnfifths  as  long  as  palm,  slightly  deflexe*!, 
armiHl  with  a  few  small  teeth,  when  cUise<l  leaving  hiatus.  Thini,  fourth,  and  fifth  i>airs  of  ft»et  long 
an<l  slender,  the  fifth  jxair  rea(*hing  end  of  rostrum. 

Dimen.^iions  of  Culebran  specimen:  I^ength,  14.7  mm*.;  length  of  (^ra|:iace  and  rostrum,  o.:{  mm.; 
length  of  se<*ond  foot.  15  mm. 

This  spe<-ies  was  found  at  the  following  Porto  Rican  lot^lities:  ^layaguez;  Mayaguez  Harbor;  <»ff 
Puerto  Real,  8J  fathoms,  station  6074;  Ponce,  on  coral  reef;  off  Humavati,  9J  fathoms,  station  tiOyi); 
off  Viefjues,  6  to  15  fnthoms.  stations  6085,  60W1,  6096;  Ensenada  Honda,  Culebra;  off  St.  Thomas,  20 
to  28  fathoms,  station  6079. 

Alsooivursat  Key  West  (type  locality ):  Florida  (H.  Hemphill,  coll.),  at  Orange  Bluff,  Clearwater 
HarlN»r,  1  to  2  fathoms;  Sarasota  Bay,  Punta  Rassa,  I  fathom;  Man»o,  1  to  3  fathoms,  antl  Key  West. 
(Julf  of  Mexico,  26  and  :«J  fathoms,  stations  2406  {Alhatrfm)  and  5072  (  Grampm) ;  off  Cape  Catwhe, 
Yuctatan,  24  fathoms,  station  2:i65  (.l//xj/rrww);  Old  Providence  (.-l/^xi/n>«);  Port  Antonio,  Jamaica 
(J.  E.  Duenlen,  coll.);  St.  Thomas,  W.  1.  (.l//xi/n««);   Bennudas. 

Oenui  POHTOiriA  Latrailla. 

ISrtttouia  I^tn^iile.  CiiviiT'.s  Regiie  Animal.  'J*!  v  1..  v.  %.  1KJ9. 

Bo<ly  depresse«l;  rostrum  short,  <leprc*sse<l,  ^»ent  downwanl,  not  dentate,  with  or  without  a  keel 
Ijelow  at  the  free  end;  lK>th  fiagella  of  first  antenna  short,  the  thicker  of  the  two  bifi<l;  sitale  of  the 
secoml  antenna  of  nunlerate  length,  broa«i;  fiagellum  of  same  not  short;  second  maxilli(>e<l  with  penul- 
timate joint  brr»ader  than  the  last  joint  ami  bearing  it  terminally;  third  maxilli[>e<l  with  last  two 
joints  narrow,  togt*ther  shorter  than  the  i)re<'e<iing  joint,  which  is  bnwul;  dactyls  of  the  last  three  legs 
straight  or  little  curvi^l,  without  l«sal  pn>tu Iterance;  one  of  the  second  pair  uf  It^  with  very  large 
chela. 
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Pontonia  giayi,  I'll.  ii<>' 
•if  Ihi'  ]ii-iiult  F*>);iiii>iit  'if  llii'  1 


tliliu'lc.      Anlt'iiiiHl  Hjiiuc 


Kiwlriiiii  ri'iu'litiiic 
!>lt^ni|eT,  rihar|i.  itii-liiiiil  iijiwanl,  Aiitfiiiial 
<-hdip«sl  cif  pvi'iiiul  |iHir  with  Hitiull  ('U|i-i<liii]wl  iiirjiii:':  [mini 
(liluttii,  Dearly  twii-t'  Mw  loii((  h.-  hniuii;  iluciyln^  ii  little  loui 
u'iilth  •>!  till'  [Hilm.  iiurniw,  <  yliiiilrkHl,  witli  ii  Utyt'  IiKith 
rhirr!  tittiii);  l>i-1w<')'[i  lw<>  \aqii-  f<viU  <>ii  Ilii>  ]ki|]i>x,  wliirli  i 
tint.  I)ai'lyL<c>f  la.-i  tlir,*  levKKliifhlly  .-iirviHiuii.!  witli  :i  sii 
welt  nit  u  terttiiiiiil  njiinc. 

I*!iijfth  lA  fi'iiiale  with  civa,  1''>.5  iinii.:  k-'^trth  tif  cttrjiiiiiv,  «.>*  ni( 

Nin<'  )i|Ht'iiiit'iii'  H'fre  lakrii  lietwceii  ^li  AnloTiici  ltricl)i<'  iiiiil 
<ieruminn,  Sail  Jiiaii,  Portn  Hien,  by  Mr.  (f,  M.  (Iray  (tyin-w.  Cat. 
23789);  a  very  xiiiull  H|«.i'iiii*'n  wLlhrmt  clnwH,  and  ■■(  Wfiiiiiinly  tli>>  s 
DjjcrU'H,  vrnw  limttRil  1>y  tlic  /'7xh  n,„i-t  ,.tt  Mt><|ii<-N  iHlaml.  iti  M  fullx 
Btati.mrtlW2.  _ _ 

Tliii<  xlH-<-ie!<  ix  in  ^lioml  a|i|ii'arHii<i'  rviiiarkal'ly  liki'   /',  ihnairlini         enlHrKi-cl. 
Gihiitii,  wliii'h  liaf,  1h>wpv.t,  tin-  ila.-ly]i  ut'  Ihc  lu>l  llirti-  |iair«  ..f  (ti-i 

BtninKly  ""urviil  ami  willi  a  i-tnHii;  1ku«I   (ir.itiil>i.TBinv,  a  I'liaiwi-ItT  «liii-li  iliniwH  it  iiiln  tins  jtriiuii 
(.■wn,7"H*i/ff>i. acnmiiiinKi  Hi.rntciaile.     P'mUno-i  mei-imu-i  liinTiti  i^  n-i.nwiiuil  with  a  mui-h  fhorter 


•  1    l)H<-|fll» 


(hnjffiiirar/- SliiQi»..ii.  IT.-',  A.'i 

Hicinmi,  loiiK  "I*  iikkI 
niiR-t  iiiiiy  HiiKhtly  >m.'1)I  lii 

bitkl;  ««lc  (if  s<H-in»l  aiile 

jiriiit  an  br'iH<l  rts  cir  linmck' 

iti'|>i>imlliiimU'  jiiint  iiiihI 


0>nu  COBALLIOCABIB  Btimpion. 


viiwanl,  fliDn-lU  ..f  tirnt 
na  Uiii).',  hroiul:  Uatn.-Ihn 


\<-n» 


ioilgi'l 


iiiiiit  iii<Hli"-ati-lv  br.iui),  tar't  I 
Ihati,  the»i>i.'|H'tiiiliitmii.>;  .-1 
iili  a  laiyi'  liafal  |iniliiliiTi^ir-< 


i«  11 1  lew  1 1111  •Itijin'nH.iI,  nhallnw,  at 
knile  leiijith,  lhi,-ker  .if  tile  tw<i 
,..rt:  MHcmil  M.axitli|><Hl  with  lart 
I'l'iitiiiiilly:  tliinl  iiiaxilliiMHl  witli 

saiiii'  hn-ailtb  a^  aiiit  t.ijrether  sm 
H'l  ilactylMoflaiJl  thnfleiTKHhort, 
'ni.lail.>!i 


lith 


Ooralliocaris  atlantica, 


I'ii.^.     K 


Ittiatniiii  ill  : 
fniiit  nt  orbital  miiuk:  lielow  niianix- 
tiig  iiiiildlu  <if  iK-»ult  w'lrnu'iil  of  ant 
ppht'rifal,  not  reuchinK  ["■"I'll  MTii'"'"' 

of   Inwer  diamoter  tluiii  i^talk   ami   Htiialiil  <>ii   iti>   aiitero-i'x 
surfaci'.      Atileiintilar   pinliinde«  eNteiiilin«   U'Vuri.!   the   eyes 
(li-lun<«  f.|iia1inK  Icnitlh  t>l  vyi>-stalks;  fla;.i'lla   fniimNl  ulIIi 
('ur|iiui  Ri)<l  [iniiHxliiH  .if  fin.!  |iair  .if  feel  i<l]lie<|iial  ami  a  litlli'  A 
Ihaii  ni(<nif ;  [laliii  aii.t  flngerH  Hiilie<tiiah  <'!ir[i<iH  i]ii'n'a.'>iii).'  in 
ilLilally:  fliiiierx  xetiiM-;  dielH;  bnmile!.!   in  iniil.ll.-.  tu]H'nti);  1< 
I'an""'  unil  towanf  Knj^-r  tii*.     I'alm  nf  ri(»bt  i-b.'liiKil  .if  nctiiii 
alxi':!  twinv'  ^  Lm^  ai<  bmaii;  ii]i|i.t  iiianiin  i.1r.ii);lil:  l.iw.-r  ti 
p|if.'litly  iiu'linitiK  t.iwar.1  iiii|i<>r  iliHiiitly;  liiip'n.  ul-.til   balf  -a, 
BS  palm;  [xillex  triantnilar.   Iinail  ill   Iihm'.  .■'Ii'inler 
namiw  aii.l   .■iirve.l;  iiir|iiiH   iiLj—hai^'il.   less   than 
iwliii.     Ij'fl  .'bi'iiiK'.l  i>f  K'i'iiiKi  [iiiir  inii'siii);.     In  lb. 
ot  fii-i  lilt'  pniiMxliii'  \7'  balf  atniiii  iv  Iiiiik  uk  ('arjitu 


■T  si.!,' 


I  hut) 


'i.l.'. 
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Family  FAL4:MOXID.4:  Leach,  iSig. 

Carapace  «l«*n«illy  niiin<lt^l  an«l  laterally  coiu[»re?*Jt'<l:  nisinini  long,  laterally  c^mipresse*!  aii<l 
generally  arme<l  with  teeth.  ?>es  well  «level<»pe<l  an«l  pyrifnnn.  First  antennae  with  h&oal  jninl 
(lorsally  hi)ll<»we<i,  with  a  stnmg  spine  on  luiier  side,  an<l  fre»|uently  one  «»f  the  tlagella  hranehtN.1: 
second  pair  with  a  long  an«l  narn^w  foIiai-eiMiH  s4-ale.  it.<  rigi<l  outer  margin  ending  in  a  small  to«»th. 
The  nian(iible$>  have  molar  tul>ercle  and  <-ntting  etlge,  and  either  have  ^r  have  not  a  palp.  Thinl 
maxiUipe<if<  pedifomi.  First  two  pairs  nt  trunk-lejp*  chelate,  the  chel..*  <»f  tin*  sei'rmd  j*air  gi*nerally 
larger  than  th<»«e  of  first:  carjKis  n«»t  suV)ilivi<le<l. 

AVy  to  th*'  Pitiiit  H'hiiu  «jt'Ufnt  of  tht  fmnilt/  Pnhrmoui*!:* . 

A.  Carapace  with  hepatic  ypine. 

B.  Mandible:!  with  a  palp.     B«xly  jit<»ut.     Eye*  j-hon  aii«1  thick ItUhyut* 

B'.  MtndibleK  witbcMit  a  palp.    Biwly  aud  eyt-s  elMinrat** I'rortirU 

A'.  Onrapa4-4?  with<»iit  h**|iKtic  <ipine.     Mandihlrs  with  u  |iKlp JStLrmtiM 

Genas  BIXHYKIS  Philippi. 

Bithynis  Philippi.  An-h.  f.  Natiiiv..  xxvi.  1.  p.  lf>l.  l^yiO. 

AiZin*i«m  Stimpwm.  Prrw.  Ai-ad.  Ni't.  ?«'i.  Phila.,  xii.  41  -llO  .  WHi. 

Carapace  with  a  single  lateral  spine  on  frunt  margin,  and  liehind  it  a  .*e<*ond  s|>ine,  on  hepati<* 
region.  R<j$trum  deutate<l.  Inner  antenn<«-  with  three  flagella.  Mandihles  with  a  three-jointe<l  palp. 
First  pair  of  feet  slender,  ."rt^-tind  |»air  much  longer  and  thicker.  Sj»ccies  usually  Huviatile.  often  attain- 
ing a  large  size  and  with  gec<^)nd  \ys\T  of  le^s  greatly  <levelojie<l. 

AVy  to  tht'  Portn  Hiriiit  yy*c#Vx  nf  tht'  genu*  Bilh»nti*. 

A.  Larse  chcliiie*!"  with  pnlni  ••ylitnlrir-al  or  ii».-arly  «-•. 
B.  f'helipeds  rrMiph. 

r*.  Flnjfers  uf  Iaiv«-  chcliiie«l>  c«iv«.-r».-<l  viiih  »  thi«k  f»-ii-I:k«;  «-<ttttintr  <if  >t<Hit  **"in- '•i-nH/hurn* 

C.  Finger*  nakii) J4wuiir*n*ut 

B'.  Cheliped*-  «iu<i«jlh t^irit/n^i 

A'.  I-aive  ehfiiju-il^  with  liiiirn  "•WitiJin  mw)  <i •! n|»n -»■-«-<  1.  w  i«liT  than  th*-  carfHiv 'Jj*,-itii 

Bithynis  jamaicensis  illerlieti. 

i'amr^r    AMnrnji  j^nnnir* tn'i)'  HcrV»^t.  NaUir.  Krahl»«-ii  'i.  Kn-bM*.  ii.  ■'•T.  pi.  xxvii.  f.  2,  ITVJ. 
Paif.mnn yvunii-ruiti*  Milnt-  KilwanK.  Hi>l.  Nai.  rru-t..  ii.  ;?.r*.  1^37. 
Bitfi'/uiM  j'tm'tir*^ njrtjt  I'm-iM-k.  Aiiii.  Mhk.  Nitt,  Hist.  ■»"•  .  III.  1«».  lw«y. 

Roftrum  aN»ut  iis  Um^  jis  in-«luncles  of  inner  antenmi-:  teeth,  11  to  14alM»veand  3  t*j  5  l)eluw; 
upper  margin  .<tn>nirly  iin-uate  al>ove  eyes.  (.'heliiH^^ls  of  se^-rmd  jwiir  e<|ual — rough  in  yoimg  indi- 
viduals. I»nt  provide*!  with  stnmir  spines  in  the  old  one>.  (*aq»iL»  considerahly  shorter  than  menL««, 
thickene<l  in  di.^tal  inirtioii.  l*alni  >ulH*vlindrical.  >litrhtly  c<»mpresse«l  in  old  s|»e<Mmen.«,  hut  not 
much  thicker  than  contimious  extn-mity  of  i-arpus:  mon*  than  thren times  as  l<»ni;as  wide.  Fingers 
al'"»ut  a«i  long  as  palm.     Tels<»n  niun«led  at  end.  •»!!  either  si«le  two  short  ii;ovable  spines. 

l>?ngth  of  UmIv  of  Port4>  Rii'un  sjK'cimen,  21. o  cm.;  length  of  second  chelijie*!.  24.5  cm. 

Fri"sh  waters  of  the  P;M-itic  slo[ie.  from  I^»wer  Calif(»rnia  t<»  Fi**ua<lor;  an«l  **i  the  Atlantic  slo{ie. 
from  Te.vas  t«i  Rio  ile  .Tanein>,  includimr  tin*  \V«*st  Indies.  Porto  Hii:an  l(K-alitie>:  < 'aguiL«».  RioUrande; 
.San  .Juan  market;  San  .'^•luk-tian  lA.  B.  Baker.  ci»Il.  ■:  Arn»yo. 

Bithynis  acanthunis  •  Wieirmnnn  ). 

hitrnutn  nrttnihuruji  Wit-irinann,  Anh.  f.  Nat.,  II.  pt.  1.  \k  1'<»,  1v*4.. 

liiUrtnnHf'tr'^l.**  MIliic  K«iwrtn!-.  Hi>t,  Nat.  rni"!..  11.  :>.*T.  1>:m. 

I'tilftHtnt  n,'V'T'ifinu*tfn  HtrkH»i>.  .\«!«!i!.  Kaiiii.  Afr.  Oir..  p.  l'..  \<t\. 

h'Jifm'ni  nfrh^iHiin  Kiiiif-'iry.  Bull    K>m'X  In>t..  \iv.  p.  I'C  lv«J 

BithvHi*  lutiuthuru*  lUthlmii.  Pn«-.  V.  >.  Nal.  Mil-.,  xxil.  Ni».  llw.  p.  :^.1.'».  lyiiV 

Rtistnim  a  little  variahle.  n*ctilinear  or  .-lij^htly  curved  upwanl.  as  Vmyz  jt**  «»r  Ioniser  than  antennal 
Si-alt's  ami  lontf«»r  than  stalk  of  inner  antenn.-e:  it  ha."  s  t«»  12  tivth  al»<»ve  an«l  4  t»t  7  U-Ioh.  Seci»n«l 
pair  of  feet  aluMist  cylindrical.  e*4iially  ilevelojie*!.  spiny  in  the  oM  and  rouifh  in  tlie  y«»un»f;  carpus 
c«»n*»iderahly  longer  tlian  menis;  {i:dm  cylin«lriral:  tiiii!er<  shorter  or  just  as  lonj;  as  iialm.  in  the  old 
like  fell;  spines  strong:,  arnimreil  in  lon&ritudinal  s«*ri«—.  Tt-l'^m  >hort-iMiinteil.  inner  oi  nde  tt-eth 
ovenva4'hini!  extriMuitv. 
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U'nji:tli  of  ImkIv,  102  mill.;  lenjj:tli  of  larg«'  rholi{)<^(l,  110.5  nun. 

Known  from  Kio  (^iran<U»,  Tc^xas;  Antilh*s;  Es<*oncii<lo  Riv<»r,  Nifanijrua;  SaUinilla,  T^nittil  States 
of  ('oloni>>ia  (  J//x//ro>w);  Hraxil,  a.s  far  w>uth  as  Rio  (fnindn  <lo  Siil;  Panama;  Kciuulor;  Wi«t  Africa. 
Porto  Rii'an  localities:  Rio  Bayamon;  San  Jnan  market;  Rio  I^yamon,  alH»ve  Palo  St'^'o;  .\giiadilla: 
Maya^uez,  in  fresh  water;  Poi.ee;  Isabel  II    Vie<|Ues  Islaml:  Fajanlo;  Rio  AriM-ilwi  (<  riin(lla<!h). 

(*ofnmon  name,  ^(*rti  ((iniullaehj. 

Bithynis  olfersii  (  Wie^mann  ). 

Pnlu'mon  (>f/nitii  Wie|n»ftnii.  An.'h.  f.  Natiir.,  ii,  pt,  1.  l-'H).  \Kii\:  ortinanii,  Z«m)1.  JabrK..  Sysi..  v.  TXi,  |»I.  xi.vii.  f.  s.  iHi»i. 

I'tileriion  ftpinirnnuimyiiUio  Kdwards,  in>*t.  Nat.  Cnist..  if,  :^99.  \XV1. 

IHilu'iwm  itpinhnanu^  voii  Martens,  An*h.  f.  Natur.,  xxxv.  pi.  1.  Ltl,  pi.  ii.  f.  :?,  l?*<iy. 

IHiUrnum ftiiiMinuH  S*iu.ssiirr.  M^'in.  S4k\  Thys.  Hist.  Nat.  (ieiK'Vf.  xiv.  -1«W  (f*:?!,  pi.  iv.  f. :«».  is.v>:  oriiiiHiin.  Z«niI.  .lahrl*.,  Syst., 

V,  TM,  1891;  Rev.  Mns.  Paulisia.  if.  213,  1S97. 
Pfihmwn  (Aferiti  OTU\\i\\\\\.  Rev.  Mus.  rauliHta,  n.  212.  pi.  i,  fiRs.  10  and  11.  ls«»7. 

Ro8tnm)  a.s  lon^  an  or  a  little  shorter  than  the  stalk  <if  inner  anti>nn:e,  sliorter  than  antenna! 
8oale,  arched  al>ove;  l.S  t4»  14  teeth  above,  \\  tr)  5  Ih'Iow.  ('heli|KHls  of  sihmuhI  |>air  very  niuHjiial.  (^arpus 
lonper  or  shorter  than  nu^us;  carpus  and  merns  <listally  swollen.  Palm  stnui^ly  comprest»e<l,  oval  or 
oblong-oval,  broader  than  carpus  and  l<»nger  than  broa<l.  Fin;rers  widely  pipinjr  when  flex«*<i;  mov- 
able finger  curve<i.  CheliiHMis  armiHl  with  spines,  which  are  stronger  and  slightly  curvtHl  on  the  side 
of  flexion  of  st^ments.  Inner,  outt»r,  an<l  lower  surfaces  of  palm  covere<l  with  felt  and  with  long  hair. 
Telson  i)ointed,  inner  of  side  sjnnes  longer  than  the  point.  In  the  National  Mnsi'um  are  all  grada- 
tions betwet^i  the  two  forms  hitherto  known  as  o/j'trsii  and  /*/»/.»*/< ?<*/.-<.  In  s|HM'imens  from  Costa  Rit^, 
the  chelipeds  are  very  brorni,  j)alm  a  very  little  longer  than  broad,  carpus  much  swollen  and  as  long 
as  wi<lth  of  i)alm,  mems  much  swollen  at  mid<lle  and  l.o  times  as  long  iis  carjuis.  This  is  the  m<.>st 
extri'ine  form  of  offt-nfii.  SiK»cimens  from  I^i  Paz  have  the  cheliiHMl  similar  t»>  that  ligure«l  by  ()rtmann 
(Rev.  ^lus.  I'aulista,  ii,  i>l.  i,  f.  10) — the  palm  n<»jirly  twi(v  as  long  as  broad,  the  carpus  alnmt  two-thinls 
as  long  as  the  palm  andsul)e<]ual  to  the  merus.  \  s|H'cimen  from  .lamaica  repre.**ents  the  most  slender 
form  of  ihvfnn:<(iiins  variety.  The  palm  is  2.5  times  as  long  as  broad,  the  carpus  a  little  longer  than 
palm  and  l..*i.'niines  as  long  as  merus.  P(>rt<»  Rican  s|>e("imens  from  Rio  Caguitiis  resemble  strongly 
Saussure's  figure  «)f  j'tniKtimiM.  Tlu»  rostrum,  however,  dors  not  (juite  reach  the  extn*mity  of  the 
antemial  jH'iluncle.     The  following  shows  the  dinu>nsions  of  a  nmnbir  of  specimens: 
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('<w»tu  Riea Male 

La  I'az do.- 

Cape  St.  Lnea»« d»» . 

(tuadeloiiiM' do . 

Torto  Rie<i  (  Rio<'it^nitasi do  . 

Jamaica do . 

Porto  Rico;  Rio  Caguitas,  Cagiias;  Ri«)  (irandc,  near  immth  of  Rio  Caguilas:  Rio  Bayamon; 
Mayaguez,  fresh  water;  .Vrroyo;   Fajardo;  in  the  rivcr-^  about  Bayamon  ((nmdlach). 

Also  at  Jamaica  (A/fMitmss)-,  Haiti  (Saussure,  Ortmann);  Cuba  i  von  Martens,  (iibb(»s);  Santo 
Domingo  (\V.  M.  <tabb,  coll. );  I)omini<-a  ( I*ocock  );  Tobago  (  F.  \.  OUt,  coll.  i:  Port  Castrit^s,  St.  Liieia, 
ill  small  brrK;)k  (.1//*^a//'o^.'<);  (iuad<'loUjK'  (Miis.  L.  <  iiiesde);  ViTa  Cruz,  Mexico  (Ortmann);  Kscondi<lo 
River,  Nicaragua,  50  miles  from  Hluefields  (C.  \V.  Richmon<l,  coll. );  !,a<iuaini,  X'enezuela  (Lieut.  Wirt 
Rr>binson,  T'.  S.  A.,  coll.);  Rio  de  Janeiro  (von  Mart<'ns);  near  Rio  do  .laneiro  (<>rtinanii);  I^i  Paz; 
CaiK^  St.  Luciuj;  Costa  Rica;  West  Africa. 

Common  name,  Snm  (<Tun<llach ). 

Bithynis  savig-nyi  (  Hate) . 

nrdvhjjmrpns  Ktivii/iiifi  Hate,  (ThallenKer  Rept.,  Z<k>1.,  xxiv.  79;').  pi.  «\xi.\,  f.  I.  isss. 

Rostrum  horizontal,  reaching  end  of  antennal  scale;  armed  with  7  tt^eth  alM>ve  (^S  of  which  are 
on  carapace)  ami  H  l»elow.     Feet  «d'  second  pair  suluMpial,  almost  cylindri<'al,  sm(M)th,  ling«»rs  hairy; 
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carpus  less  than  half  the  lengrth  of  menu*,  disftally  thickeneil;  pahii  9ubcylindrical,  siiffhtly  <*(iini>re8e(Hl, 
not  much  thicker  than  ("arpuH;  finpers  more  than  half  thelengtii  of  pahn.  Da<*tyH  of  lai*t  three  i>airsi 
of  ft«et  hiuujfuirulate.  Tohsim  short,  {>ointe<l,  on  either  side  with  two  movable  spine?*,  of  wliich  the 
inner  overrea<'hes  the  middle  fioint.      lienj^h,  44  mm.;  leiijijrth  of  j?ecf»nd  chelif>ed,  41  mm. 

A  marine  j»|»eciet?,  taken  at  Ponce;  Light-Honst*  Reef,  Arroyo;  Ennenada  lionda,  Culehra. 

Pk^rmudai*,  ^«hallow  water  (Bate>;  Nassau  (Rankin);  off  Habana.  C\il»i,  7S  fathoms,  station  2169 
yAlUtlroits):  Ivtween  Jamaica  an<l  Haiti,  23  fathoms,  station  2i::W  (  Albfitrosit);  Cura^-ao  {Albatrow). 

Genus  PAUBMOK  Fabrieiui. 

Ptilarmon  FaliriciiLH.  Suppl.  Knioni.  Sysi..  37h.  ITy^. 

lAandn-  Dexman-si.  Ann.  Soe.  Enioin.  France  i2».  vii,  >»7.  Is49:  StiuifiMm.  PnK*.  \i-tA.  NhC.  Sci.  Phila..  xii.  R»  n09i.  \>^. 

Much  like  BUhtjim^  Init  cara|»ace  armed  with  an  antennal  and  a  hranchiostegal  spine;  no  hepatic 
spine.  I^egs  of  se<*ond  pair  not  so  greatly  develope^l  a**  in  Bithynii*.  Sp€H.ne*»  for  the  mot«t  jwul  marine 
and  of  small  size. 

Ken  to  the  F'frto  Rutin  ^/>f/iVx  of  the  genu*  Palsnnon. 

\.  Ros>tnim  with  8  or  9  tevth  on  upptr  maixin.  3  or  4  on  lower  margin,    .\ntennal  K*ale  ver>'  broad,  its  hpine 

not  reaching  end  of  blade a  finis 

.\'.  Roetrum  with  11  to  13  toeth  on  upper  maryrin.  5  to  7  on  lower  manrin.    Antennal  scale  very  narrow,  its 

8pine  overreaching  blade pauletuit 

PalsBmon  affinis  >filne  K<lwanls. 

I'nlenun*  ajfiniif  Milne  t>hvardj«.  Hwt.  Xat.  Criwt..  n.  391.  1S37. 

PaUemtm  ntKniM  Ih»na,  rru.«it.  U.  S.  Expl.  Kxped..  I.5S1.  1x52;  |il.  xxxvni.  f.  '•.  iK'io.     Rale,  i'huUnnjtr  Kept.  lAnA.,  xxiv,  TRi, 
pi.  (  xxvni.  f  ■*»,  isss. 

I)orsal  crest  l)eginning  at  middle  <»f  cara{>a«*e,  either  horizontal  or  slightly  depressed  at  middle  of 
rostrum  and  as<-ending  towani  extremity,  reaching  to  or  l^eyond  end  of  antennal  scale;  armwl  with  8 
or  9  teeth,  2  or  3  t»f  which  are  on  the  carapa<t»;  the  last  toc»th  u.*»ually  near  tip  of  rostrum  an<l  se[)arated 
hy  a  considerable  ilistance  from  i)enultimate  tooth;  lower  margin  of  rostrum  with  3  or  4  teeth.  Adult 
Porto  Rican  s*pecimens  are  smaller  than  those  fnmi  Xew  Zealand  before  me.  and  have  8  to  10  segments 
of  upi>er  fl^rellum  of  antennula  unite<l  and  12  to  18  free;  whereas  the  Xew  Zealand  S()ecimens  have 
12  to  14  unitCNi  and  20  to  25  free.  Carapace  of  s(H*ond  |>air  of  feet  reaching  to  or  beyond  the  tip  of  the 
rostrum;  slightly  longer  than  the  palm.  Palm  1.5  times  as  long  as  the  fingers,  not  swollen,  a  little 
wider  than  distal  end  of  crarpus. 

length  of  ovigerous  female  from  Fajanlo,  Porto  Rico,  35.5  mm.;  length  of  carapace  and  nwtnim, 
18.1  mm.:  length  of  nistrum,  8.5  mm. 

Porto  Rico;  l^lerto  Real;  TVx^uenm  liay;  Arroyo;  Hucares;  Fajanio. 

New  Zealand  (Milne  E<lwanls,  l>ana,  V.  S.  Nat.  Mus. );  Port  Jackson,  Australia  (Bate);  Bermu- 
das (  Heilprin,  Ortmann  i. 

The  rostnim  of  the  New  Zeaian<l  spt^'imcns  in  the  Natir»nal  Museum  is  almost  horizontal,  but  in 
Porto  Rican  sfteiMinens  it  r«»si'mbles  Hate's  figure  of  an  a<iult  female  of  approximate  size.  Sj)e<-imens 
of  Pa/uinon  AifHllla  from  Jersey  in  the  Nati<»nal  Museum  have  the  palm  twice  as  long  a-^  the  fingers. 

Palsemon  paulensis  (Ortmann). 

/>nw'/'rjKiM/r«xi*  (»rtmann,  KeviMa  Mn.«s.  !'auIi.«irH.  ii.  192.  pi.  i.  i.  14.  1H97. 

I>orsal  crest  l>eginning  just  in  fn>nt  of  middle  of  carai>acv,  anm^l  with  11  t4)  13  teeth,  the  first  2  or 
3  of  which  are  on  the  carapace  itself;  rostnnn  ascending  for  its  distal  two-thirds;  lower  mai^n  with 
5  to  7  tei'th;  as  lo?ig  a**  or  a  little  longer  than  antennal  s<"ales.  The  antennular  i>eduncle  reaches  a 
little  more  than  half  the  length  of  antennal  s<'ale.  The  outer  fiagellum  has  in  the  ty|)e  specimens  8 
segments  unite«l  and  12  fre<»;  in  spiecimens  in  hand  5  to  7  segments  are  unite«I  and  15  to  17  free. 
-\ntennal  sc-ale  very  narrow,  its  inner  margin  very  r»bli(jue;  antero-extemal  spine  extending  l)eyond 
blade.  Mi<Mle  of  jtalm  of  set-rm*!  |>air  of  feet  opposite  tip  of  rostrum.  Carpus,  palm,  and  fingers 
sul>e<jiml  in  length;  the  carjms  may  l»e  a  little  longer  than  the  f>alm.  The  carpus  increases  in  size 
distally;  the  i»alm  is  subi'yiindrical,  slightly  compresse<l  and  swollen,  wider  than  i-arpu.s. 

l^'UiTth  of  oviirerous  female  fn)m  Marco,  Fla.,  28.5  mm. 
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SpiH'inienH  whic^h  I  refer  to  this  hi|K»cie.s  tin'  from  .Man*o  and  Puiita  Ilassa,  Fla.  Some  of  them  nad 
iK^en  rec'or(le<l  hy  Kin]Lrsley  as  PalafmoncteH  raroiinK.H.  They  differ  from  Ortmann'H  dewription  aiid 
ti^urt*  in  having?  the  |M>sterior  two  of  the  dorsal  teetli  mon»  sefrtiratefl  than  the  others. 

One  s|K'cimeii  only  wa<  taken  in  Porto  Kico,  at  Mayaj^nez,  with  the  Ixiat  ditnlj^e;  ita^rrtH'}^  in  all 
res(M»<'ts  with  the  Floridian  s|>ecimens,  exrept  that  the  rostrum  is  oidy  two-thinlsas  lon^r,  having  the 
ai>|H»arance  of  ahnormality. 

TyiR»  IcH'ality,  Hrazil,  In'tween  the  <*ontinent  and  the  island  of  San  Selwistian,  State  of  San  Paulo. 

The  Floridian  and  Porto  Riean  form  may  prove  to  Ik*  distinet  from  the  Brazilian,  hut  a  compari- 
son of  sp<H»inien8  is  neeessary  to  determine  this  jK>int. 

Oenas  UKOCABIS  Stimpson. 

fV<x'(iriKStimp8on,  Vuk\  Acad.  Nat.  S4i.  Phila.,  xii.  39  (l(»«i.  istKl. 

Body  slender,  eompn^sstni;  abxlomen  lonjr,  sixth  si^gment  e«iKH-ially  elonpite.  RoHtnnn  alK)ve 
cristate,  dentate;  Inflow  straight,  trK)thl(»sH  except  near  tip.  Iiei»atic  spine  i)rt»sent.  Kye-stalks  long. 
Antennuhe  similar  to  those  of /?i7/<v»"<-  Mandihles  not  palpigerons.  Kxtenial  maxilli}XHiH  and  ft»et 
agreeing  with  thost»  of  Bitht/uii<. 

TJrocaris  longicaudata  Stim{>s<»n. 

CrfH^ans  loiti/icaiidata  Stimpson.  Vuh\  A<-h(1.  .Sal.  S<'i.  IMiila..  xii,  :V.>  lUlS).  isrtO. 

Rostrum  short,  not  reaching  end  of  |>enult  segment  of  antennular  iK'duncle;  suju'rior  cn^t  stnmgly 
dilated  above  eyes,  arcuate,  seven  to  eight-tootlunl;  lower  margin  with  a  t<H»th  near  tip.  A  long 
rounded  extra-orbital  t<^)oth.  Antennal  s<.'ale  l<»nger  than  antennular  jKnluncle.  First  pair  of  feet 
slender,  reaching  to  tip  of  sj>ine  on  antennal  s<'ale;  carpus  and  pmpixlus  espial.  Second  {tair  a  little 
stouter,  middle  of  carfms  reaching  tip  of  antennal  scale;  carpus,  palm,  and  fingers  sul)e<^|ual.  Last 
three  pairs  of  feet  very  slender;  dactyli  biungui<'ulate.  Alj<l(mien  four  or  five  tinies  as  long  as  cara- 
pace, third  segment  strongly  swollen,  sixth  segment  slender,  as  Icmg  as  cara|>ace. 

Length,  21  mm.;  length  of  carapa<*e  and  rostrum,  5.H  nun.;  of  rostrum,  2.">  mm. 

Mayaguez,  I  siKtimen;  off  Culebni,  14}  fathoms,  station  ti(>H<>,  1  s)HH.'imen. 

Carolina  jStimpson);  Beuulort,  N.  C.  (Kingsley);  Man'o  Pass  and  Charlotte  IiarlK)r,  Fla.  (Kings- 
ley);  And ros  Bank,  Bahamas  (F.  Stearns,  coll.);  Punta  Ra.«*sji,  Fla.,  I  fathom  (H.  Hemphill,  txdl.); 
Sarasota  Bay,  Fla.,  (me-half  fathom  (H.  Hemphill,  coll. ) ;  .Marco,  Fla.,  one-thinl  fathom,  among siKinges 
(H.  Hemphill,  coll. );  Marco  {(immpu.'*);  (iulf  of  Mexico,  ,S0  fathoms,  station  2405  [Albatroxs);  Jamaica 
(Albatrosit);  off  Cajx*  Cat<^'he,  Yucatan,  24  fathoms,  station  '2'My^  [Alb(Uri>i<s);  off  Jacum&,  Parahyba, 
Brazil,  15  feet  ( Bran ner- Agassi z  Exi>e<l.,  1899). 

Family  r.X.\TH()PHYLLH)/E  Kingsley,  (Cfnathophyllinae)  187Q;  Ortmann,  1890. 

Rostnnu  short,  compn^^*sed,  toothetl.  Mandibles  without  a  <'utting  e<lge  an<l  without  palp. 
Thinl  si»gment  of  cuiter  maxilliiH'd  strikingly  broad;  both  the  following  segments  an*  small.  First 
two  jjairs  of  feet  chelate,  the  first  pair  ftH*ble,  the  se<'ond  stnmg.     Contains  only  one  genus: 

0«na8  OKATHOPHTLLUM  Latreille. 

GntithophyUnm    I^troilU'.  Noiiv.  Dirt.  Hist.  .Nat..  2d  e<l..  xxx.  72.  1^19  \(iiuititjthyUuvn\  Cuvier's  R^gn«'    Aniin..  2«1  tKi.,  it, 

%,  1829. 
Drimo  Kis.m>.  Hist.  Nat.  Eur.  Morid..  v,  70,  1829. 

Gnathophyllum  americanum  (Tuerin. 

Gnnthophiillum  omtrinininn  (Jurriii,  in  La  Sagra's  Hist.  Cuba,  vii.  |».  xx.  1S57:  atlas,  viii,  pi.  n.  f.  14. 

(imUhophydum  Jmcit^atum  Stimi».«*on.  Phm-.  Acad.  Nat.  Sci.  rhiln..  xil.  2s  (97).  18«i0;  Haswrll.  Cat.  Austral.  Crust.,  181.  1S82. 

Gnathophyllum  zihra  Richters.  Meoresfauim  Mauritiii.su.  d.  .^^fyclielltMi.  U>1.  i»l.  xvn.  Ilgs.  18-21)  and  22,  1X80. 

f  Gmithifphyllutn  iKillUinm  Ortmann.  Z<w)l.  Jahrh..  .*^yst..  v,  .5:^7.  1^W. 

Body  thick.  Carapacre  obtusely  curinate  <l(»rsally,  carina  obsolete  |M)steriorly,  ami  anteriorly 
continuous  with  rostrum.  Rostnnn  not  reaching  aj>cx  of  antepenultimate  s<'gment  <»f  antennular 
{HHluncles,  obliquely  truncate  al)ove,  a  little  c<)ncave,  and  tiv("  tosix-toothe<l,  the  extn'mity  acute,  the 
lateral  carina*  situattMl  near  inferi<»r  margin,  which  luis  a  vrrysnmll  tooth  near  ti]).  Kyes  rather  large, 
having  a  prominent,  conical,  obtuse  protuberance,  pigmentr<l  with  black,  arising  from  upi>er  jwirt  of 
cornea.  Caudal  segment  armed  with  two  marginal  spines  toward  extremity  and  two  long  opines  at 
extremity.     Body  marked  with  ten  to  sixteen  linear  transverse  bands  of  color;  legs  with  a  band  of 
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Baiue  ('<^»U>r  on  iM'hial,  iiieral,  ami  i»ru[Kxlai  joints  S{HN*iiiien.<  which  have  been  long  in  alcohol 
show  no  HtriiK*?*. 

liength,  alxmt  11  mm. 

IkM|uen»n  Bay:  Playa  'h*  Ponce;  Arroyo.  Port  Jat'ksmn,  Australia  (Stini{»son );  Port  Stephens, 
Australia  <  Harwell  K  P'oui|net>,  Mauritius  (Richtersi:  Tahiti  (Ortnianni;  Cului  ((iuerini;  St.  Thomas, 
West  Inilies  i  Alfffiirfvff<\:  (hi\i  of  Mexico,  26  to  27  fathoms,  stations  2872,  2^{74  (Al>nitn}iw)\  liernuKlatj 

((r.   H.  (lOwle,  <'«>11. ). 

Family  PAS1PH.1:ID.4:  Kinusley,  187S. 

Rijtftruni  small  or  ol)i*)lete:  mandibular  i»alp  tw<»  «»r  oni»-jointe<l  <ir  wanting.    Tnmk-legs  with 

exopods.     Thinl,  fonrth,  and  fifth  jxairs  inferior  in  size  to  the  two  pairs  of  cheli[>eds,  the  fourth  being 

generally  snialle»<t  of  all. 

LEPTOCHELA  Stiinpton,  1860. 

Leptorhelti  ."^timiiMai.  Ptih-.  Acad.  Nal.  S<-i.  Phila..  xii.  42  <ni  >.  1J<60. 

Carajiaoe  partially  cristate;  lateral  walls  an<l  margin  destitut<*  <A  spinei«.  First  pair  of  antennse 
biflagellate.  Mandibles  with  a  short  (»nt»-jointe<l  italp.  S<H*on<l  maxil1ipe<ls  not  i)e<liform,  the  last 
joint  arme<l  with  \on)s  spines  or  hairs.  First  ami  sei-ond  pairs  of  fe<*t  compre>se<l,  chelate,  slemler, 
with  l<»ng  parallel  digits.  Three  }iosterior  pairs  short.  Pleon  with  the  fifth  segment  more  or  less 
abniptly  cur^•e<l.     Telson  long,  narmw.  and  tai»ering. 

AVy  tn  thf  Pnriit  Rirtiit  tffM'fifjt  of  the  gmtis  hjtlfn'heln. 

A.  <)rbiu«  ♦•ntin*.    Tarinn  of  fifth  alidoiiiiiml  N^ucut  dentate tiirinaia 

A'.  Orbit«i  H'rrate  €»r  spinuloii!*.    Carina  of  fifth  alxlominal  segroent  entire nrrratorbita 

Ijeptochela  caxinata  (Jrtmann. 

LtqAorhtIn  farimUn  Ortmann.  IN'<'.  u.  Sehiz.  Plankton  Exped..  II.  pi.  iv.  f.  1.  1^93. 

Anterior  |)ortion  of  carapace  with  a  me<lian  crt»st  exten<ling  to  |H»int  of  roetrum;  in  females*  this 
crest  extentls  the  length  of  the  cara[»ace,  and  there  is  alsct  a  sharp  lateral  crest,  slightly  curved,  but 
sub{iarallel  to  meilian,  and  n<»t  far  from  it,  ami  reaching  from  orbit  nearly  to  [posterior  margin.  In  the 
males  the  median  carina  is  on  anterior  half  only.  an<l  there  is  only  a  faint  indication  of  the  lateral 
carime.  Rostrum  shorter  than  eye-stalks,  <leflexe<l.  Orbits  entire,  .\ntennular  j»e<luncles  reaching  to 
middle  i>f  antennal  sirale.  Fingers  of  first  and  second  i»air  of  feet  alxait  as  long  as  or  a  little  longer 
than  i»alm;  palm  l.o  times  as  long  as  carpus.  Fourth  alNiominal  segment  carinated  in  it^  posterior 
half;  fifth  segment  carinated  throughout  its  length,  the  carina  cut  into  four  triangular  teeth;  sixth 
segment  with  a  me<lian  spine  or  tuWrcle  at  its  anterior  extremity.  Telson  with  an  anterior  submedian 
|)air  of  spinules  and  thn.'e  lateral  marginal  j)airs,  CMiuidi.^tant,  the  first  [mir  opposite  the  submedian 
pair,  the  second  pair  at  middle  of  margin,  and  thinl  pair  at  extremity. 

length  of  egg-lR»aring  female,  west  Florida,  28  mm.;  length  of  carapai-e  and  nostrum,  7.8  nun. 

Off  Vie<iues,  H  to  14  fathr»m.s  station.*?  64)84,  6OS0,  *»<>9«,  8  specimens;  off  C'ulebra,  15  fathoms, 
station  iH^'.i,  1  siKxrinien.  Off  m4)Uth  of  TfK*antins,  Brazil,  depth  50  to  100  meters  (type  l<K»lity );  Rum 
Cay,  Bahamas  (Aff^KitroM);  Gulf  of  Mexico,  19  fathoms,  station  5084  (schooner  Grampwf), 

Ijeptochela  serratorbita  Bate. 

L»^l)tiM'htlfi  t^ rmt'Tifitn  Bate.  ("hallenKer  Kept..  ZfNil..  xxiv.  >vitt.  pi.  cxxxix.  f.  1.  18s?>. 

Alxlomen  more  than  2.75  times  as  long  as  the  cara|>ace.  Anterior  half  of  the  carajjajv  <'Hrinate<l; 
rostnnn  almost  horizontal,  a.<  long  as  or  longer  than  the  eye-stalk**,  orbits  finely  serrated  or  spinulous, 
antennal  s<'ale  shorter  than  in  mrimitn^  the  antennular  jKHhincle  rt»ai*hing  U^yond  middle  of  scale. 
Fingers  nf  lK)th  first  an<l  se<*ond  i»airs  of  fm't  a  little  l<niger  than  i»alm,  which  is  only  a  trifle  longer 
than  carpus.  Fourth  an<l  fifth  segments  nf  alxlomeii  carinate*!,  entin»;  sixth  .^■iegment  with  an  anterior 
meilian  tul»ercle,  and  a  ^xjsterior  spine  either  side  of  middle.  Tels<»n  with  an  anterior  submeilian 
(>air  of  .'ipines  and  three  lateral  marginal  pairs,  of  whi<'h  the  anterior  jjair  is  at  the  an teri<ir  fourth, 
the  siM-ond  pair  at  the  middle,  the  thinl  pair  near  ixwterior  extremity. 

Length  of  female.  Key  West.  18  mm.;  length  of  cara|)ace  and  rostrum,  4.7  mm. 

Off  VitH|ues,  15  fathoms,  station  ♦MrtM,  1  sp«*<*imen;  off  Culebra,  15  fathoms,  station  H<KKH,  4 
sfKH-imens.  St.  Thomas,  W.  1.,  shallow  water  (tyi>e  hictality);  St.  Thomas  { Alfxitro»n) ;  Key  \Vi»st, 
taken  at  surfat-e  by  electric  light  {AlUifnutA). 
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THI:  AXOMURAN  COLLIXTIONS  MADH  BY  THH  FISH  HAWK  EXPEDITION 

TO  H)RT()  RICO. 


By  JAMEvS   K.   BENEDICT. 
Assisiani  Curator  of  Marine  In  vertebrates,  f.  S.  Xationat  Museum. 


In  c'lassific*ation  the  Aiumuinin  crabs  <H*<*upy  w  shadowy  phu^o  lietween  the 
Brarhvura  and  the  Macrura.  In  some  svstoniatic  works  in  reci^nt  veal's  the  Anoniura 
have  l)een  divided  between  these  subdivisions  under  th<»  names  lirnrhyuiui  nnomalia 
and  M^irrunt  nuomtilhi.  This  does  not,  however,  chan^^e  the  group  from  its  inter- 
mediate position,  nor,  indeed,  do  more  than  indi<*ate  the  value  of  its  characters  in 
the  mind  of  an  author. 

The  Anouuini  are  found  in  all  seas,  tliough  the  distribution  is  by  no  means  even, 
by  far  the  hirger  immber  l>eing  found  in  the  tropical  and  subtropical  l)elts.  The  family 
LtthiHUrht-  is  most  numerously  represente<l  in  the  North  Pacific  T)cean.  The  hermit 
cra!>s  are  the  l)est -known  members  of  the  Anouun-an  group:  coiumon  in  all  latitudes, 
usually  from  the  shore  line  to  considenible  depths,  they  present  the  variations  of 
form  that  a  world-wide  distribution  natunilly  gives.  The  soft  and  unprotected 
abdomen  comi)els  them  to  find  something  with  which  to  cover  it.  and  we  find  them 
in  shells  and  si>onges  or  overgrown  with  polyzoa  or  anemones.  The  great  majority 
live  in  the  dead  shells  of  moUusks.  changing  from  one  shell  to  another  as  they  grow 
or  when  for  anv  reason  thev  havt»  oci'asion  to  seek  another  house. 

The  necessity  of  changing  shells  as  the  cnib  grows  is  done  away  with  in  a  curious 
manner  in  the  case  of  some  sptvies.  A  hydroid  envelops  the  shell  and  grows  with 
the  crab,  or  a  sea  anemone  plants  it.'^elf  on  the  shell  and  covers  it  on  all  sides  exc*ept 
the  mouth,  growing  in  the  form  which  will  furnish  the  Ixvst  protei-tion.  In  return 
for  this  kindly  act  the  cmb  furnishes  motive  power  for  aii  otherwise  stationary 
animal.  One  thing  leads  to  another,  and  we  often  find  the  sea  anemone  and  crab  in 
clo>e  contact;  the  shell  having,  a^  it  were,  fitted  the  anemone  to  the  crab,  had  lost  its 
usefulness  and  been  di>solved  by  one  or  the  other  of  its  captors.  In  the  North 
Pacific  the  AUhtfrttss  dredged  iiiany  hermits  living  in  >|x>nge.s,  the  >ize  of  the  .<jx>nge 
being  disprojx>rtionately  great  to  that  of  the  crab.  Here  also  the  original  home  of 
the  cnib  was  in  a  shell,  the  sht»II  in  time  l>eing  overgrown  with  a  s|)onge. 

When  the  hermits  move  about  they  protrude  their  clielipeds  or  hands  and  the 
first  two  jwirs  of  ambulatory  fet»t:  the  j)osterior  two  pairs  aiv  very  nuich  reduced  in 
size:  their  function  as  ambulatory  feet  is  a  thing  of  the  jKist.  In  the  Anomura 
the  fifth  piir  are  always  more  or  less  modified:  in  some  the  fourth  pjiir  are 
C'lually  so.  as  ii»  the  hennit.s.  The  Dromias  have  the  fourth  and  fifth  pairs  reduc(»d 
in  >i::e  and  furnisht»d  with  a  small  hook-like  nail.  Rv  mejins  of  these  modifications 
they  are  aide  to  hold  six)nges  or  shells  over  their  liacks.  In  the  /Wo///////////-  the 
fifth  |>iiir  are  small  and  elevatcnl  so  that  they  rest  on  the  cannxice.     In  the  Llthrnltdiv. 

i;n 
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or  Aiioiiiimin  spider  crabs,  the  tifth  pair  are  very  small  and  are  folded  under  the 
eampaee,  so  that  this  family  presents  to  the*  eye  hut  four  j)airs  of  legs,  a  character 
which  easily  distinj^uishes  it  from  any  other  family  of  DecjiiM)ds. 

The  Anomumn  collection  made  by  th(»  Fish  Commission  expedition  to  Poito  Rico 
in  the  winter  of  LS1KS-9J),  on  the  steamer  Fish  Ihnnk\  contains  9  speci<»s  Iwlieved  to 
YiQ  new,  a  total  of  53  species  being  described.  The  most  int<*n»sting  fo4iture  of  the 
collection  is  the  iunnl)er  of  new  species  of  hermit  crabs  of  the  gemis  PtujurixttH  and 
that  group  (>f  the  genus  to  which  PiKpirtMcH  (hprtss^is  In^longs.  Stimpson  descrilKKl 
this  species  in  18511,  from  specimens  dredged  by  Dr.  (till  at  St.  Thomas.  A.  Milno- 
Edwards  and  Bouvier  described  t)  sp{»cies  from  the  lihfkt  drcdgings,  and  here  5 
additional  species  are  now  presented  as  new.  Most  of  them  live  in  shells  with  nither 
narrow  openings  and  show  the  moditications  described  by  Stimpson,  which  result 
from  narrow  (juarters.  It  is  true  of  these  spiH'ies,  as  well  as  of  I\  (lejn^e^u^^  that  thoy 
have  "all  of  the  generic  peculiarities  of  PutjHrlstrs,^' 

In  this  repoii:  it  was  thought  best  not  to  contine  X\w  descriptions  to  the  spei*ies 
actually  taken  \\\  the  expedition,  but  to  add  descriptions  of  th(»  more  eonunon  sjXK'io.s 
which  are  not  in  this  or  other  Porto  Kican  collections,  vet  an*  likelv  to  cKTur  there. 

Figures  of  many  s[)ecie.s  of  Anomum  of  the  West  Indian  region  are  inac*ces8jl>lc 
or  altogether  lacking.  While  this  hu'k  has  not  been  supplied,  a  Iwginning  has  teen 
made,  26  species  being  here  figured. 

All  of  the  figures  were  drawn  i»y  Miss  Amiie  A.  McKnew,  except  tigs.  2  and  3, 
j>late  5. 

Oenas  DBOMIA. 
Dromia  erythropus  ((I.  K^lwanis). 

Oiiirtr  mnrinuar/Kliti  rnhriit  ('ati'j'liy,  Nat.  HiM.  Ciiroliim.  Floruln.  and  thr  Hahaina  Inlands  ii.  37.  |»1.  xxxvii,  lUX 

iSincrr  iriftfimpii^i  VA\\nn\s.  Calaloijuc  of  AiiimaN  in  <'at<"shy*>   Natural    Ili^t.  (»!'  ('amliiia,  with  the   Liiii):i*Hii  iinnic*s. 

1771.     (T/x//  M.  J.  Kalhbiin.) 
Dromin  UUor  H.  M.  Ktlwunls.  Mi^t.  Nat.  drs  Crust.,  ii.  174.  1.h:{7. 
Drdivin  rrythroinii*  M.  J.  Rathbiiii.  Aiinnls  of  tlie  Institute  of  Jainaieai.  vol.  i.  No.  1.  p.  ;W,  1SI>7. 

Tht'  fnmt  is  tridiMitatt*,  the  innor  anjrlcs  of  tlie  <»rhit«  f«>rminjr  two  an<l  the  rostral  iKiiiit  the 
thinl,  which  is  about  as  far  lnOow  the  line  of  the  orhital  an^rles  a.^  they  are  sepiirati^l  fnmi  each  other. 
There  are  tive  teeth  on  the  antero-lateral  marvrin,  inehulinj;  the  one  at  the  outer  anjrio  of  the  eye. 
The  eiirai»a('e  is  very  convex  in  all  directions,  much  ))roader  than  lonjr;  it  is  covert'd  with  a  coat  of 
short  bristles,  which  alt<^jrether  (.conceal  the  substance  (►f  the  shell.  The  cheliiK'<ls  are  similarly 
covered,  only  the  tips  of  the  tin^ferw  l)einjr  expo.<e<l.  The  clieli}uHl.«  and  the  tirst  an<l  .«tH.H>n<l  pairn  of 
ambulatory  feet  are  stout  an<l  strong,  foMin;:  in  close  to  the  lH">dy;  the  fouith  jwiir  are  the  shortei4; 
the  fifth  pair  rest  on  the  jHisterior  iH)rtion  of  the  carapa<-e.  Hoth  the  fourth  ami  lifth  are  much 
flattened  and  are  sulM'helate. 

This  crab  is  foimd  in  shallow  water  throujrhout  the  West  Indian  reuion.  The  caraixict*  of  one  at 
hand  measures  (>7  mm.  in  length  and  H4  in  breadth. 

Oenas  DBOMISIA. 
Droxnidia  antillensis  Stimpson. 

Jfroiniilia  *i/i//V/(7*n/>  Stimpson,  Ann.  Lye.  Nat.  Ilisi.  N.  Y..  vn.  p.  71.  March.  IkV.i. 

The  front  of  this  species  is  very  nnicli*^s  in  Dromi't  cri/throjmy.  The  canipaci*  is  l(»ng(»r  tiian 
wide;  teeth  of  the  antero-lateral  marjrin  are  little  m<)re  than  eidar<red  jrranules,  with  the  exct*ption  of 
the  one  In'hind  the  cervical  suture.  The  outer  anjrieof  the  eye  is  produce«l.  Init  is  imt  tooth-like.  The 
fourth  and  fifth  jmirs  of  feet  art^  suU'h<'latc.  Carajuice  and  feet  are  covered  witli  a  den.'^e  coat  of  short 
bristles,  only  the  tips  of  the  tinj;ers  showing.  This  crab  carries  ov(T  its  canipace  a  jrrowinjr  siK)nj5e, 
with  a  cavity  In-neath  into  which  the  carapace  tits.  Tnder  the.-x'  conditions  sponjres  are  sometimes 
s(»en  to  move  alwHit,  to  the  astonishment  of  tho.-e  uiuuMpiaiiitcd  with  this  bit  of  natural  history. 

Porto  Kico.     Collected  bv  Mr.  (J.  M.  (irav.     Mavairuc/,.  .-t.itiou  CtiYXl. 
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Oenni  HYPOCOVCHA. 
Hyx>oconcha  sabulosa  (Herbet). 

CYincrr  anhulntfi  Hcrhst.  II.  p.  r»7.  pi.  4S.  fi^.  2  and  ^,  ITW. 

IIi/fHMtnu'/in  Mibulitini  (iueriii.  Rev.  ot  Mag.ZiMtl.  rii.  vi.  p.  XiA.  pi.  5.  l.s-M.     Stimpt^n.  Pror.  Arad.  Nat.  Soi.  Phila.  1858.  p. 226: 
also  Ann.  Ly<'.  Nal.  Hist.  N.  Y..  vii,  p.  72.  Man'h.  isTiy. 

This  and  iho  f(>llowinjr  sp(*cu»?  arc»  very  much  alike  and  have  pimilar  hal>it^.  The  front  ami  lateral 
inar^iiL^  are  expan<ie<i,  covering  the  eyej?  and  all  jwrtH  of  the  head  except  the  tlagella  of  the  antennae; 
the  middle  .snrfa<*e  in  very  thin  an<I  membran(»ut».  There  is  but  little  hair  on  the  mirface  of  the 
sptrimen.s  examine*!;  the  marjrin  is  heavily  frin^e<l  with  bristles  and  anm^l  with  a  number  of  white 
spim»s.  In  outline  this  sj>eiie«  is  a  little  flattene*!  in  front  and  there  is  a  larpe  notch  on  the  median 
lino;  th  re  are  no  notches  over  the  antenna*;  the  sides  are  a  little  flattenetl,  but  are  not  wmcave  as  in 
llerljst's  tijrure.  The  fourth  and  fifth  jiairs  of  ft»et  art*  prehensile  without  l>eing  sulx'helate  as  in  Drttmia. 
The  '<hai>e  of  this  crab  has,  liko  that  of  the  hennit  cral)s,  lx*n  m(xiified  to  suit  its  dwelling;  or  protective 
c<»venng,  for  it  hoUls  over  its  t*anii>ace  the  valve  of  s<»me  lamellibranch,  holdinji:  on  by  some  of  its 
j)osterior  ft»et  and  perhaps,  as  Dr.  Stimpson  sug^ri^tt^l,  by  the  angular  alxiomen  inserte<l  under  the  hinge. 

IIeil)st*8  specimens  were  frf>m  Afri(!a,  while  the  other  writers  have  all  ha<l  them  from  the  West 
Imlian  region,  and  it  is  not  unlikely  that  the  African  8])e<^ies  may  prove  to  be  the  true  9abulfM*ti  and 
that  the  species  in  hand  may  differ  more  from  that  than  from  H.  arcuaia. 

Length  of  an  individual,  11.5  mm. 

Hypoconcha  arcuata  Stimpson. 

IIypoc<mchn  arcuata  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  72,  Man>h,  1M&9. 

In  comparison  with  //.  mhnlom  this  species  is  more  evenly  rounde^l  in  front  and  on  the  sides; 
there  is  a  deep  fissure  on  the  middle  of  the  front  rather  than  a  notch;  there  are  slight  notches  above 
the  antennse;  the  white  spines  that  arm  the  border  are  smaller  and  more  numerous. 

Length,  115  mm.;  width,  11.8  mm. 

Oenni  PETS0LI8THS8. 
Petrolisthes  sezspinosus  (Gibbes). 

PomUana  itexitpinom.  Gibbes,  Pnw*.  Amer.  A»!Oo.  for  .\<lv.  of  Soienro.  ill.  1850.  p.  190. 

PttfiJifthff  itfxfinnoni*  Stinip«>n.  Proo.  At'-ad.  Not.  Pci.  Phila.  K*,  p.  227.    Kingxlcy.  Pror.  Acad.  Nat.  S<*i.  Phila.  1879,  p.  406. 

The  front  is  pn-nluceil,  triangular.  The  carapace  is  crosse<l  by  numerous  rugose  and  ciliated  lines; 
similar  lines  cross  the  chelipeds  diagonally.  Four  large  triangular,  spine-]>ointed  teeth  ann  the  inner 
margin  of  the  carpus. 

Many  specimens  of  this  species  were  taken  at  Ensenada  Honda,  Culebra;  some  agree  well  with 
specimens  from  Florida,  others  have  a  row  of  four  or  five  spines  on  the  movable  finger  of  the  hand. 
At  first  the  spiny-fingere<l  variety  s*»eme<l  to  Ix*  sj)ecifically  distinct,  as  the  ct)Ior  was  different;  after- 
wanls  the  spines  were  found  on  sj^cimens  of  all  varieties  of  color.  The  larger  and  more  numerous 
sj)ecimens  are  purple  and  white,  the  ridjres  taking  the  color  while  the  interme<liate  spaces  are  occupied 
by  the  cilia,  whicl:  under  a  lens  Ikm-ouic  white  plumes.  In  another  variety  the  purple  is  changed  to 
rt»<l,  and  in  these  there  is  likely  to  l)e  a  double  <'ro>s  on  the  carajoce,  causetl  by  a  line  or  light  strei;k 
nmning  from  the  rf)strum  to  the  posterior  margin,  and  two  transverse  lines,  one  Ijetween  the  eyes  and 
one  near  the  (XMiter;  si>e<*imens  with  thi.-*  color  are  more  likely  to  have  the  spiny  fingers  than  the 
larger  purple  and  white  ones. 

Common  throughout  the  West  Indies  and  sc»uthvrn  coast  of  the  l-'nitinl  States;  Porto  Rico,  at  San 
Juan,  Boqueron,  Knsenada  IIon«ia  (i'ulebni),  Mayau'iu-z  Harbor,  Caballo  Blanco  Reef,  and  other 
localities;  stations  t»075  and  6065.     Length,  7.5  i  un.;  wi<lth,  6.5  mm. 

Petrolisthes  armatus  (Gibbes). 

PorcfUana  armnin  Gibbes.  Pro<'.  Amer.  A.<ys<X'.  for  Advaiioen'cni  of  .S<'ien<'e.  ill.  1S.T0.  p.  190. 

Pttrrdlana  giiNtllttrfiiHUivT'm.  In  La  Sacra's  Hbt.of  ("uJm.  vm  i.Vtla<o.ls.V>,  .\rti(iilata.  pi.  il.fi(;.6. 

rttrrtliMhff  nrmntu*  Stinii>s«m,  I*too.  Arad.  Nat.  .<<i.  Phila.  1  «».>.  p.  '^ri.    King.-ley,  I*nK*.  Acad.  N  it.  .Sci.  Phila.  1879,  p.  IOC. 

The  front  is  obtu.»*e  an<l  but  little  jinwluccd.     The  carajiact*  is  crf)sse<l  by  numerous  brf>ken  lines  of 

minute  rid;:i^.     The  cheli|»eds  arc  long;  the  carpus  has  three  etjuidistant  teeth  on  inner  niai^pn  and 

four  t>r  five  curvetl  tt»eth  on  outer  margin.     The  han<l  has  a  line  of  spinules  on  the  lower  margin; 

in  some  .»*jK.*cimens  the  sj)in:il!  s  an»  waiitinL':  surface  of  hand  n)ughencHl  by  short  lines  of  granules. 

San  Juan  and  Boqueron  Ixiy.     Ixs.^th,  i*.5  nmi.;  width,  9  i;nn. 
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Petrolisthes  tridentatus  StiiniiMiH.     I'lai*- :;.  tii;.  2. 

Ti.-  r"-Tnii  l--":—  ••:  \\i*-  fr'-nt  i-  'iriiaii  an«l  tnai.irv.iar.  thv  laTi-r.ii  i-'U-*  .-r  ii-^-th  are  well  separated 
ir"'.ii  thr  ii.*^\\av,  j'»5*-  an«l  iiiarkt^illy  .iivi.-rj«-nt.  Tht*  i-ht-!i|«iio  arv  iarL**-.  u'lal'n»a*  ti»  the  eye. 
Xi.ir.i:**-!}'  p;;f«»-«-  ':i.«lt  r  a  Itrr:?.  Tht-rt-ari-  !*■•  T«^'lh  i-r  *|«iii*-!»  aiiyw  ht-rt-.  \^  itti  ih«*  i-xo-ptinii  nf  a  rr>an«le«l 
Up.ilh  -^'ij  'hr  ii.!.»-r  'li-tal  ai.-jlf  i.!  riir  iii»-ni>  'a\\*\  a  >:i:all  ?-haiT.  •  urviii  -j.iiu-  on  i|ii*tal  aiii«EU*  of  carfO^- 
T\t*:  iiiiit-r  narjiij  ••!  i-ar]»'>  i-  :t.::i  aiiiJ  -liirhtly  jtri-lui-e^i;  «»iit»-r  luarjii;  markt^l  wiih  t'nlanet^l  ni|{B:t.'. 

/'.  *r'„l,,.!  -r..,  I.a-  Ut-ii  lakrn  at  >t.  Th«'iiia-,  liarUnt-^-^    tyj*->  .  aii«l  Triniilail. 

Petroliathefl  marginatus  >(:Tiii>-«>Ti.     Plat*- S.  nn.  1. 

/ii,— ..•.ir'>#  '.'^'^  .-.   •   ■  -■  r.-.Ti-  r    A-.n/i.*   >i  Tl.-  L:.'i.-;:n  "f  Nn:  H>:  ■■:  N-  *  Y-rk.  v::    :nVi  .  j.  71 

Tli»-  ••iit1:i*»-  •  f  ti.'  :r  :.t  i'r»»iii  tin-  iiif«liaii  1«»?«-  t«»  th*-  «iijl»-  «•!  thr  ••Hiit  i-  .-traitrht:  the  median 
1<.1»*  L- r- •«:!;< ltr« I  aii'i  •*.•  ij-xt-tl.  Tht-  <-ani|i:iif  i*  pjiU-Miiit,  Th*-  rh*'l:|if«i*  ;ir»'  imt  s«i  riK*n«ler  ac^  in 
/*.  '»r.',. •.•/'»>;  tht-n.-  ar»/  f  ::r  -harji  t»-«'tli  "ii  xl.v  iiiin-r  iiiarjin  •»!  tin-  •  arj-i:*:  in  tht*  iviiitr  !?>«  n>w  i»f  miall 
r*.iui:'l  tuJi*:rile-:  a  P'W  ■■i  iii^ir*-  ria!t»-nt^!  tiiUnlf-  anii  thf  «»iit«t  i!;arjin.  A  riilL'**nins  fmin  the  fcape 
fti  ilif  tiru!^r>  !••  th**  axitt-ri'T ar«^i»'  ••!  thr  i-arpUM  tht-  ]<>\«i'r  inaririii  ••!  thv  haiiii  i^  anii«-il  with  i>|iinules. 
Tfie  I  ..iLr  •■!  ih«' ^■}rf'•  iiiit-ii  wlifiJ  it  rii^T  rearht^l  tl.t-  MiirH-iiiu  ua*  pink.  Stiiiii>ri«>ii  L'ivct*  the  oilor  aff 
"a  'It-^p  j.'irj'lisL  iriii.?-'!!.*'     Tht-  aij.tiiiiat«»ry  iwl  Wi-ix-  lir-i  fn»iii  tlir  *iiiL'K*>iH-«-iiiirn.    Taken  at  Ponce. 

Petrolisthefl  quadratus.  nvi%  <-{i«-i  it-^.     I  Mate  .'».  tii:.  4. 

The  fr*>rjt  l-  thin,  pp-hn-*'"!  t*-  an  anirle  in  tht*  n.iiMIf.  A  ilifi'iifj«n->.-iiiii  i>*ai-heis  the  apex  from 
U'tw»-»-i.  i)tK-  i-riitnln-rani  t->  ••/  Th«-  L'aMri<-  reiri«'n:  thr  -•H'ii*  an-  ^ai^^•il  an»l  a  •Ifpn-s.-ion  extemU*  to  the 
ihn»-r  aiisrlt*  of  th**  or  hit  fri»!ii  a  j-iint  at  the  -itl»*  tif  tljt-  ira*trii-  j»nit'.iU*itinii-.  Tlien*  i>  a  small  pnitiil^r- 
axi^r  "ii  the  ;nL-trif  nvi"ii  U-iiiii'l  the  «-ye.  Thfrc  i*  «iiil,\  a  «iii:ht  eniaivination  ••!  the  i-ani|«tv  wliere 
th»-  •■•*r\"it-al  isT*»,\ir  int^-t.*  th»-  ?»i«ie.  Tin*  ^i«^r-  ••!"  n.t-  i-araiiaiv  an*  |«iralU'l:  nntr  th**  niunrin  there 
r^iUfr*'  lin»-.  l*-i-«i!iiiiii!  •■<4ii>«*ron  thf?«hMnlihr.  fhi-  u  t-ral  M-jiin-iit.-nf  tht*a..ihiilati>ry  fivt  are 
tli«-re  are  iiv»  ?-riiri*->  anvMht-n'  ex«-rpt  uinler  tIm*  -hi.  tyl.  Thr  riirht  cheli|n"«l  i?*  wanting:  the  left  t» 
hir^e  an«l  f^tn-njiy  u'ranniat*-il.  Thrn*  an*  f.v.i  ?-liL'lii  :«'n;:itii«iiiial  'Iriin--?*'!*!!*  ami  three  rvmltinir 
ri'l:;»-s»  "U  tht-  t-arpiL-:  tli**  iiiaivinal  'jraniile?;  an*  a  littli  fnhiri;»-il.  Tlii-n-  i>  a  ^iiloii!^  on  the  movable 
liiiin-r  an«l  a  ?*iiL'ht  ^ut-  n«*ar  tin*  rn^t  of  tfu*  juihu.  Th«*  lin-jt-rsan-  jiiiK-^vnt  nn  tlie  inner  surface  near 
llie  jin*lit-n*ile  tr^lu**?*-     Thfn*  are  no  !*i»ine!-  **t  Im-Th  "ii  tlit*  rhtiiji-^N. 

I»«i'f;- at  I'ont-e.     <'ne  >in*i-inH*n.     I>t-ni;th  •■i  lurai'atf.  ■'»  in.;  wi«!tl>.  ^..'>  nini. 

Petrolisthes  nodosus  Stn<t•T^. 

The  f'lllowin^  i?-  fn^ni  (In*  ••riL'inal  •les«-ripT;«in:  "Tiie  i-ar:t|>;ii-i-  i>  hri«ailly  itvate.  alviut  ac  broad  afl 
lonif.  Tht*  anterior  ji-'Ftion  i^  niwhilatt**!:  the  n«'*liil''>  an*  arraii^.ttl  in  a  M-niifin-nlar  manner  tran^- 
verK'Iy  a'Tir-;.'*  the  •{••r-nm  fnim  Mn«*  ht*|iatic  n-ji^m  (••  thi-  i'thtT.  Tin-  |N*sT(ri>>r  jMirtiitii  of  the  caraioce 
is  iliMini'tly  inibri<-at*'il.  Tht-  fr^nt  i;>  pmniinent  an*!  iliiply  Tri<lfntatt*:  th«  iniiMU*  tiNith  intiie  lai^setft 
an*!  triaiiiHilar  iii  ^iiajf  an^l  vt-ry  sli^rhtly  mon*  pr'tiiiinent  than  the  lateral  ones.  The(iir|inr<  i«a  Hhorter 
than  ttie  haml.  The  anterior  inanrin  i-  annvil  with  f>iiir  larL'f.  ^<*rrattil.an«l  inihrieatiil  te«'th;  the  two 
mi'MIt-  one?*  an-  tin*  la^:^t•^t  anil  an-  unit*-«l  at  tlifir  ]«a«^*>;  the  i-xii-rnal  tittth  i-  >nialle}«t.** 

Petrolisthes  jugosus  Sirf«*t>. 

Thf  ••anifiaot*  is  aUint  a.*  hnun!  a^  U'Un:  the  fn-nt  i-  fVt*nly  n.nvfx  irnin  i»r>iii  tn  i»rhit  when  w^n 
fmni  al"'ve:  in  fr^nt  it  yhnws  a  V-».ha|n*«l  «lt*pn•^?•i^•n  **i\  tlif  mtilian  lint*.  The  ivrxiiral  gnx>ove  is 
etPinirly  niarke»l:  th€'n*  i?*  a  i«air**«!  iiilH-relt*  «ni  tht-  si«lf  «if  !!»•  vra.-tri<*  n*i:i.in  t<>nne<l  in  part  bv  a 
tleprt-^^-iMn  U-tween  this  jNiini  an<i  tht*  rai^**!  manrin  **i  tht*  nrhit.  Tlie  i-!jfli|nils  art*  rather  abort  for 
the  iftrnii.*?:  the  «-ar]»iL«*  lias  a  U-shajn'*!  snli-n-  .m  it>  ni>|H'r  surfait*:  tlie  tijH-nin)!  nf  the  U  ia  on  tbe 
pn»xinial  en^l:  the  ridpe  within  tht*  U  aij«!  tlu*  ri'lu'*-  «»n  t-aeli  <iil**  an*  t-mss^^l  «liapinallr  by  nunieioiis 
rair-***!  limrs;  theanterinr  nianrin  i>  arnM-«l  witli  Imut  tei*th  i:raiif»i  in  >izo,  tlie  lar>!e8t  being  on  the 
pnixinial  end.     The  hand  i.**  niii;:hfiM*<l  with  raiht-r  n^irs**  ^'paniilt**;:  the  lowvr  nmnnn  lEicarinate. 

The  eolU^-tion  fr»ntain!«  ."^-vfral  ««|H-tinit*ii^  whirh  1  n-it*r  tn  this  s|ni-ii*s:  they  are  Bpe«nfical1y 
identii-al  with  Mr.  Kin^^sIeyV  5iie<*iiiH*n  fn»in  Kt-y  \Vi->t.  with  «!iii-h  tht-y  havi*  livi^n  eom|iareil.  Tlie 
Mus«*nni<**iile<-tiiin  conTaiii-  a  iiinrirH*r  in>iii  St.  Thiinia>.  Thr  Purin  Ifim  t^xi^ilition  ohtaintid  Re\-enU 
-|4*«■inl*•n^  at  C'aliall«i  li^am-i*  Kt*ff  and  at  IN»ni-f. 
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Petrolisthes  P  amoenuB  (Go^rin).    Plate  3,  fig.  3. 

PorcfBana  anurna  Gu^rin,  In  La  Sa^cra'}*  Histor>-  f»f  Cuba,  viii.  Atla»i,  pi.  li,  Ug.  2,  "liiSS." 

The  fn>nt  is  in  the  fonn  of  an  obtib^  angle;  it  lias  a  deep  depression  from  the  apex  along  the 
me<lian  line  to  a  line  which  i'nr\"es  frtmi  the  nlight  protuberances  of  the  gastric  rt*gion  to  the  shoulder 
where  the  eer\ical  suture  begins;  the  sides  of  the  front  are  denticulated;  there  w  a  spine  on  the  orbit 
and  one  at  the  shoulder.  The  carapai'e  is  without  rugae;  a  lens  discloses  a  slight  pubescence  over  the 
entire  surface  but  becoming  a  little  more  marked  near  the  front;  it  is  longer  than  broad,  measuring 
from  the  &\iex  of  the  rostral  projection;  the  areolations  are  very  indistinct.  The  left  cheliped  is 
wanting,  the  right  is  smooth  to  the  eye;  the  hand  is  granulose  under  a  lens,  the  cari>us  is  minutely 
rugose.  The  i^rpus  is  armed  with  four  teeth  on  the  inner  margin  very  much  like  those  of  P.  sexspi- 
noituM;  it  also  has  a  row  of  four  or  five  much  smaller  ones  on  the  outer  margin.  The  liand  is  marked  by 
a  row  of  spines  on  the  lower  margm  of  ttie  palm,  by  a  carina  on  its  crest,  and  by  a  sulcus  which  runs 
the  length  of  the  finger.  The  dactyls  at  the  ambulatoiy  feet  are  spiny  below  and  the  merus  has  a 
line  of  four  or  five  spines  above.  This  species  is  readily  distinguished  from  P.  sesspinofus  by  the  lack 
of  coarse  rugie  on  the  carapace  and  chelipe<ls. 

A  single  specimen  from  the  reefs  at  Ponce,  Porto  Rico.  Its  identification  with  La  Sagra's  speci- 
mens from  Cuba  is  by  no  means  complete,  but  the  general  characters  are  there.  Gu^rin's  figure 
would  indicate  that  P.  anurnus  was  much  like  P.  wxspUtosus  in  color. 

Oenni  PI80801CA. 
Pisosoma  glabra  Kingsley.    Plate  3,  fig.  5. 

IHmmma  glabra  Kingsloy,  Ppoc.  Acad.  Nat.  Sci.  Phila..  p.  -lOG,  pi.  xrv,  fig.  2,  1879. 

The  front  is  broad,  slightly  emarginate;  the  mi<ldle  is  a  little  in  a^lvance  of  the  inner  angles  of 
the  orbits.  In  general,  the  surface  of  the  (^rapace  is  smooth,  though  slightly  rugose  near  the  iKwrterior 
angles.  The  chelipe<ls  are  sh(»rt  and  stout,  sube<|ual.  When  the  hand  is  drawn  back  under  the  thin 
inner  e<lge  of  the  carpus,  a  large  tooth-like  projection  nearly  reaches  the  line  of  the  inner  l>ase  of  the 
dai-tyl  and  the  carpus.  The  margin  is  further  divi<le<l  up  by  three  other  totjthlike  lobes;  a  line  drawn 
from  the  ends  of  the  lobes  at  the  extremes  of  the  margin  shows  the  micMle  lol^es  in  ailvance;  the  outer 
margin  is  anned  with  a  line  of  sharp  granules;  parallel  to  this  is  another  line  of  like  granules,  but 
smaller  in  size  and  shorter  in  length  of  line.  The  hand  is  more  triangular  than  in  P.  auguMifronn 
or  P.  inerrattt. 

There  was  but  one  specimen  in  the  Porto  Rico  collection.  This  agrees  well  with  the  type  from 
which  the  figure  was  matle.     The  exatt  Kx^lity  is  not  given  on  the  label. 

Pisosoma  an^ustifrons,  new  species.     Plate  3,  fig.  6. 

This  species  is  much  like  P.  greeJriji  Rathbun.*  It  differs  in  having  a  rougher  carapace;  the  sitles 
are  less  an-uate.  The  right  chelii)e<l  is  stout  and  larger  than  the  left.  The  carpus  has  numerous  largre 
and  well  separatc<l  granules  evenly  distribute<l  on  its  upper  surfa<*e;  the  granules  on  the  carpus  r.f 
P.  [frfflnjl  an*  crowtU^l  (»n  the  outer  margin.  The  inner  margins  of  the  carpus  in  I*,  nugHMifron*  is  arnitMl 
with  four  blunt  ttH>th,  one  of  wliirh  luis  a  <loubh»  jxiiiit,  otlierwi.se  the  tet^th  are  even  in  size  and  similar 
in  shafie.  P.  greeleiji  has  but  three  granulate<l  teeth,  uneven  in  size.  The  han<l  of  the  latter  is  granu- 
late<l;  the  granules  an»  not  arrange<l  in  n»ws;  in  P  nngnMifrnns  then*  are  twt)  prominent  niws  of 
graimles  on  the  {talm. 

One  siKH'imen  fn>m  Trinidail  in  the  AlbfitrtAxs  eollection. 

Pisosoma  serrata,  new  siie<*ic>s.     Plate  3,  fig.  7. 

The  front  is  a  little  atlvani-e*!  in  the  middle,  otherwi.»*e  it  is  n»ctangular  in  appearance.  The  orbits 
are  tlee|»er  than  in  P.  miguMifnins.  The  carapace  is  convex  in  Ix^th  <lin»<*tions  and  is  rugose  near  the 
lateral  an<l  jHisterior  margins.  The  branchial  and  other  depressions  an»  slight.  The  chelipe<ls  art* 
>»tont  and  iineiiual.  The  thin  inner  margin  of  the  <-arpus  is  int-ise<l;  thn»e  not<-lM^  divi<le  it  into  t«*th. 
which  are  again  dividi*«l  into  two  or  more  |>oints;  the  surface*  lufar  the  margin  is  s<.>t  with  lai^e,  roundetl 


>  Pn>c.  Wash.  Arinl.S4-i.,ii.p.l47,pl.VliI,tig.4.19ao. 
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graniilep,  while  the  surface  near  the  opposite  inarjrin  i-"  wt  with  ridges  and  eonipre88e<l  prraniiles,  wliidi 
apiK'ar  like  little  diHks  on  tnl^e.  The  ^ranulen  (»f  the  niiiMIe  of  the  carpnn  an»  very  inueh  deprest^xl. 
The  Hurfaee  of  the  palm  is  tliickly  Het  with  coarse  grannies;  near  (he  cn^st  the  jrrannk^s  an»  smaller. 
The  elevated  |)ortion  of  the  crest  is  longer  than  in  l\  (jhthni  and  Hl)ont  the  sam(»  as  in  /'.  <n)t;n)t(i/rom. 

On  corals  at  Mayaguez. 

This  8j>ecies,  like  all  others  of  the  genns  that  I  hav(»  WHin,  is  small,  the  larger  sjieiimens  not 
measuring  more  than  5  mm.  in  width. 

Oenns  PACHTCHELE8. 
Pachycheles  rugimanus  .A.  Milm»-f>hvanls.     Plate  ii,  fig.  9. 

IHichuchtUit  ntfjitnnnna  A.  Milne-E<i wards.  Bull.  Muh.  Conip.  Z<m»1.,  vim.  p.  'M\,  lShO-s\. 

The  outline  of  the  frontal  margin  as  seen  from  alK»ve  is  nearly  straight;  from  in  front  the  margin 
dips  «lown  in  a  V  at  the  median  line.  The  orhits  an*  raisinl,  forming  a  <lepression  l)ehind  the  margin. 
The  chelipeds  are  sul>eqnal;  the  inner  margins  (if  the  carjMil  seirmentsan»armt'<l  with  fourtei^th,  gra^Unl 
in  size,  the  proximal  l)eing  the  largi'st;  the  upi>er  surfiu'es  have  foiir  longitudinal  ridgi*s,  with  dei^p 
channels  Ix'tween;  the  channels  are  interni])t<.Hl  at  the  bottom  hy  s<»pt;e,  which  form  a  row  of  oblong 
pits  between  the  ridgc^s.  The  hands  have  the  siimo  general  character,  ex(H'pt  that  there  is  les*> 
regularity  in  the  arrangement.  The  dactyl*^  of  the  ambulatory  ftn't  an*  short  an<l  are  arnuHl  Inmeath 
with  three  or  more  small  spint»s,  too  small  to  warnmt  the  term  nudtiungulate. 

Dredged  by  the  lihth-. 

Pachycheles  ackleianus  A.  Miln(^Fi<l wards. 

l\ithychrhitnrklnnnuti  A.  MIlnc-Edwiinls,  Bull.  Muk.  ('omp.  Z«h»1..  vm.  p.  '.\f\  1nS>-s1. 

The  front  is  nearly  vertical  and  straight  as  seen  from  almve;  from  In^fort*  the  median  projection  it  is 
short  and  triangular.  The  caraj)a<H'  is  longt»r  than  wide,  with  nearly  parallel  sid<»s;  a  prominent  suture 
crosses  it  from  side  to  side,  running  K^hind  the  hepatic  and  giL<tric  regions.  The  chelii)e<ls  are  fery 
untHpial  in  size;  the  left  is  much  the  larger  in  one  s^KHMinen,  while  the  reverse  is  true  in  two  others. 
The  carpal  segment  of  each  is  anntMl  with  thrtn^  stout  teeth  t)n  the  inner  margin.  The  surfai^es  are 
dotted  with  large  flattene<l  granules,  without  any  regular  arrangement;  the  granules  on  the  hand  are 
similar,  except  on  the  lower  margin,  where  they  are  regularly  elongat^'cl  an<l  are  arranged  in  n>ws;  a 
bunch  of  granules  near  the  gape  of  the  lingers  forms  a  i)r<»minent  tuben'le.  The  dactyls  are  short, 
wide,  and  nudtiungulate,  as  in  /W//o//y/.r  Stimi^son,  and  like  the  tyjK'  sjx*cies  of  that  genus  it  is 
conunensal  in  it><  habits,  having  Ixh'U  found  by  Mr.  J.  K.  Duerden  "in  ma.ssive  blat^k  sjwnges.'*  In 
apiKMirance  and  in  the  character  of  the  antennjc  it  is  a  PavlnjvheU'n. 

U.  S.  Fish  Commissi<»n  steamer  AllHttroM,  station  241l{. 

Oenns  HEOALOBRACHIUIi. 

Megalobrachium  poeyi  ((iuerin).     IMate  3,  fig.  8. 

Ptyrcellana  ponji  On<Jrin,  I^  Suffni's  Hist,  of  Cuha,  vm  ( Atltm),  Artioulata.  pi.  fi,  (l^.  4,  "  1855." 

Mcgnhtftrarln'um  grnunlijn'nin  Stiiiip.«M>ii,  Proc'.  Aoiid.  Nut.  Soi.  I'hila..  x.  p.  22.S.  1H58;  also  .Vunals  Lyr.  Nat.  Hist.  New  York,  vii, 
p.  70  (Marrh,is59,t. 

The  three  lobes  of  the  front  extend  but  little  Ixnonti  the  eyes;  the  mi<ldle  1oIk>  is  nmndtni,  not 
noticeably  larger  and  but  a  trifle  in  atlvancc  of  the  lateral  K>bes,  which  are  njore  angular.  The  ey€« 
are  small.  The  carapace  is  rounde<l;  there  is  a  paired  tlcpression  behiiul  the  eye  on  the  gastric  region. 
The  areolations  are  distinct;  the  surface  is  jmbescent,  often  covered  with  sordes;  along  the  front, 
between  and  a  little  behind  the  eyes,  and  along  theantero-lateral  region  the  surface  is  sharply  granular; 
a  part  of  the  bonier  is  marked  by  a  row  of  granules.  The  chelii)e<ls  are  characterized  by  <lepressions — 
two  on  the  carpus  and  thrive  on  the  j)alm.  The  entir»'  surface  is  m(»rt^  or  less  hairy  and  is  coarsely 
granulated.  The  hair  on  the  lower  portion  of  th(^  palm  and  on  the  lingers  is  long  an<l  coarse  an<l  i8 
often  covered  with  dark  slime. 

Taken  anumg  the  Bahama  Islands  at  St.  Thotnns,  the  Barbados,  and  at  Savanilla. 
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QennB  POBCELLAITA. 

Porcellana  sayana  Learh.     Plate  8.  d^.  10. 

Pijihlin  v*iy«ina  Lc*aich.  Diet.  Sci.  Nat.,  xviii.  p.  hi.  1820. 
i^#ri>//«f«<i  'HfUnUj  liihlK's,  Proc.  Auior.  .Vssuc.  Adv. Sci.,  in.  p.  190.  US-tO. 
P^ireiUnnn  i-njnil  Ciu  rill. ill  Lft  ."^^ajmiS  USt.of  CnKi.  viii,  pi.  ii.  f,  S. 
P»n>fftiu'i  Attfann  Kin>?sley.l*riK*.  Acad.  Nat.  Soi.Phiirt..  p.  407,  l'*79. 

The  front  is  trianjruhir  aiul  eniarg:inate  on  the  .si<le.*j;  it  is  well  .•separated  from  the  lateral  teeth  at 
the  an^rles  <»f  the  orbit*?  by  wide  an<l  MKnlenitely  <U»ep  incisions.  The  iiiraiwuv  is  lonj»er  than  wide. 
There  is  a  shoulder  when»  the  ivrvicsil  jrnH»ve  ineet^  the  si<le.  The  siirfa«v  is  niiiiutely  rug<»m».  The 
«*heliiK><ls  are  short  oiirve«l.  ami  l>ent;  inner  distal  angle  of  nienL<  and  proximal  inner  an^le  of  (•aqms 
pn^hu*e<l,  fonnin}?  lolies.     There  is  a  fring*.*  of  long  hair  on  the  oiit<»r  margin  <>f  the  hands. 

This  spw'ies  tun  n»a<lily  be  di.--tinguislKHl  from  any  other  i><»nvllani<l  of  the  region  by  the 
numerous  whit*'  sixjti*  on  a  reti  ground.  lM»th  on  the  carapacv  an<i  feet.  A  favorite*  jilacv  f<ir  this  erab 
is  in  the  spire  of  a  large  univalve  t-ontaining  a  hennit  crab. 

Boqueron  Bay,  Arroy«»,  station  t»086,  14J  fathoms. 

Porcellana  stixnpsoni  A.  Milnc^  Ed  wards. 

Pitrcfflann  Mimp/toni  A.  Milne-Eilwarda,  Bull.  Mus.  Coinp.  Zno\.,  viii.  p.  SS.  1880-81. 

Not  exaniim»il  "by  the  side  of  I*,  mifaua.  The  caraiMMV  is  wider.  Its  front  is  less  a<lvanced;  the 
miNlian  p<»int  is  rounde*!,  lobiform,  and  it  does  not  pa^s  the  inner  angles  of  the  eye.  The  anterior 
feet  are  sm<x>th  and  are  not  fringe*!  with  hair  as  on  P.  :*ni/ahn/' 

l)redge<l  by  the  Bhih. 

Porcellana  sigsbeiana  A.  Milne-Edwards. 
I*fircfUnna  tigAciami  A.  Milne-EtlwanK  Bull.  Mil*.  Comp.  ZfK>l..  viii.  p.  M.  lv<0-81. 

This  specie:^  is  much  the  largest  of  the  ix>rcellanids  of  the  region  an<l  I'omt^s  fn^m  dee|>er  water, 

ranging  from  25  to  17-'>  kithoms.     The  front  is<leeply  tri<lentate;  the  r.istnd  j»roje<'ticm  extends  beyond 

antl  is  much  larger  than  the  lateral  tcth.     The  lateral  margin  <>f  the  carajKUi*  is  thin,  pnxluoed,  and 

is  :«lightly  turned  upwanl.     The  cheli^KHls  are  long;  to  the  eye  they  art*  smooth  antl  glabrous;  under 

a  lens  the  surface  is  broken  by  minute  rugie  c<^^)m[)ot!e«l  of  small  granules.     The  color  markings  on  the 

<^raj^ice,  in  the  alcoholic  siK.vimens,  cons>ist  of  lint^s  running  longitudinally. 

Dre^lgetl  by  the  Blnkf. 

Porcellana  soriata  Say. 

purctllnnn  toroUn  Say.  Jour.  .Voad.  Nat.  .^i.  Phila..  I.  p.  O*.  Isls. 

Pi*hU'i  y-M^i'i  Lfaw'h.  I>i<'.  S<^i.  Nat..  XVIII.  p.  M.  18'JO. 

pnrciUniin  </Wii/a  <;iliJK's.  Prrw\  Am.  .\.<j*<x\  Adv.  .^'i..  in.  ]».  IHO.  1850.    Kinpsley.  Pnx'.  Ac.  Nat.  .<fi.  Phila..  xxxi.  p.  407.  liui. 

The  fnuit  apj^inirs  n»undiHl  when  si^en  fn»m  alnive,  tri<ientate  from  lK*fi>n*:  the  rostral  t(x»th  is 
but  little  larger  than  the  lateral  ttH?th.  The  anntlations  of  the  ("arajuice  are  well  marke«I,  srune  are 
inclined  to  1k»  tuln^rcular.  The  ambulatory  legs  an»  hairy;  the  «'helii)e*ls  are  very  tulK'nnil«>st';  the 
tulH*n'les  are  large  and  gr}Uiuiate4l:  on  the  carj»us  they  are  plat^'^l  without  n*gularity,  wiiile  on  the 
hands  they  are  in  moriMir  U»ss  well-«lefme<l  rows;  the  l<iwer  maiyin  <»f  the  hands  are  fringcMl  with  hair. 

It  .^HiMus  ne<*essary  to  restore  Say's  name  f»»riatti,  which  wa.<  drop[HHl.  ]ierhap<,  on  account  of  iU? 
form  or  with  the  K'lief  that  the  letter  <' wil-*  intendi'^l  when'  /*  was  us<'<l.  Dr.  (iill  thinks  that  the 
name  was  .*«ugiresteil  to  Say  by  the  fact  that  the  iigirn»gations  of  ijninulcs  into  tulK.'n*ieson  thechelipt^ls 
n»siMnbIe  the  **sori"  of  ferns.  The  wt»nl  i<nrii:<  itself,  he  adds,  is  »lcrivc<l  fn»m  the  (mvk  (Jcj/jo?, 
meiining,  primitively,  a  "heap  of  ci»rn."  With  this  tlcrivation  the  name  will  apply  to  the  sjKH'ies 
much  iK'tter  than  iHHUnta,  as  the  tulvrclcs  hnik  like  heaps  of  graiuiles. 

Southern  ciuL-^t  of  the  TnitiNl  Statt»s. 

Porcellana  pilosa  II.  M.  Edwanls.     Plate  .^.  tig.  II. 

pitrctUmui  jtiltKfi  H.  M.  E^lwanls.  Hi>t.  Nat.di.'>  <"nM..  ii.p.iV*:  KinK>ley.  I»nK\  .Xtwi.  Nnt.S^-i.  PiilH..p.  J0i».ls7l». 

Riiidily  di.<tinguishe<l  fn>m  all  other  ponidlanids  nf  the  \Ve.<t  Indian  region  by  the  sht>rt,  stout 
bristles  on  all  of  the  feet  in  connection  with  the  gn»iip  of  white  tuU'n'U^s  on  pn»ximal  |)ortion  of  (>ar]»us. 
The  metlian  projtvtion  <if  the  front  is  nmntUnl  antl  but  litlh'  in  advan«-e  of  thosi»  at  angles  t»f  the  eyes. 

Charlest*)n.  S.  C,  to  the  Wt*st  Indian  nt'ion  in  .«hallow  water;  Porto  RiiH\  several  loc:dities. 
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Oenus  POLTONTX. 

Poly  onyx  macrocheles  8tiini»s<)n. 

I'tHcilUina  mdrntchrlfn  Gibbos,  PrcK'.  Amor.  A«}Vh'.  Adv. of  !Sci.,  in,  p.  101 ,  Is-'K). 

/Vi//>wi/r  mncrncht'U*  StimfiHim.  Proo.  A<-.  Nat.  St-i.  Philu.,  x,  p. 22«J,  l^tVi.   Kiii>f}*h'y.  Vhh'.  A<«.  Nat. S<'i.  rhila.,  XXXI,  p.  408, 1879. 

The  ('ttnii>a<*(»  is  ovate  and  iw  much  wider  tlian  loiitr.  The  orbit**  an*  very  hIuiIIow;  the  eyes 
are  Hiiiall;  the  front  is  ho  little  produee<l  that  it  iloen"  not  interfere  with  the  ovoi<l  outline.  The 
ehelipcnla  are  long  and  slender.  The  inner  margin  of  the  earpuH  is  pnxhiceil  and  entire.  The  hand 
tiafl  a  fringe  of  hmg  hair  on  it«  lower  Ijorder.  '*Tlie  daetyls  of  the  and>ulatory  fiH*t  are  short,  wide, 
and  ])i-  or  multi-ungulate.** 

Thin  erab  is  found  in  the  tul)eH  of  (.'hsvUfptrnut,  on  the  soutlu^istern  eoiu^t  of  the  Unite*!  Statt»H  and 
in  tlie  Gulf  of  Mexico,  and  may  yet  be  taken  in  the  West  Iiuliew. 

Oenus  EUCEBAiniS. 
EuceramuB  praBlongrus  Stimiieon.     IMate  8,  llg.  12. 

Eucrrnmu*  prirlmumi  Stimpf«on,  Amoricnii  Jour.  Scl.  and  Arts,  il,  xxix,p.  44').    Kinffsloy,  Phk*.  Acad.  Nat.  S<'i.  Phila.,  p.  4CIk, 
pi.  xiv.nK.4,lK79. 

This  irt  a  small,  elongated  poreellanid,  with  a  Hemicylindri<*al  <'arai>a*re.  The  frent  is  tridcntate;. 
the  teeth  are  sharp,  the  middle  one  twice  as  long  as  the  lateral.  The  t'aniinicH*  is  cnwstHi  by  minute 
rugje;  its  length  is  twice  the  width.  The  cheIiiH.Mls  are  elongatiMl;  the  }mlms  of  the  hands  are  t'overetl 
with  bristles;  the  and)uhit<>ry  feiH  are  stout,  the  fourth  pair  is  the  hmgi^st. 

The  figure  is  fnwn  a  Union  College  sixKiimen  identilieti  by  Mr.  Kingsley. 

Oenus  HIPPA. 
Hippa  cubensis  (Saussure). 

Hijrpa  iviitcilntn  Fabr.,  Ent.  SvHt..  ii.  p.  474, 1793. 

BrmijHit  cuttrtnn'H  .«aus*«iirc,  lio\.  ot  Mag.  Zoril.  (2).  ix,  1S.'>7. 

RimiiH* btirbmlf-nMiit  Stini|><«m,  Ann.  Ly<*.  Nat.  Hist. of  N.  Y..  x. p.  1*2«>,  1K71. 

Rt  mipt'ti  ttriitcllntiin  of  anthorH. 

Jlipjta  riibrmh.  M.J.  Rathbun.  Tux".  T.S.  Nat.  Mu*...  xxii.p.300. 

Fr<»nt  trilolwite.  Antennuhe  naked  with  the  exirt^ption  of  a  fringt^  of  short  cilia  on  the  l<»wer  nmrgin 
of  the  tlag(^lla,  which  is  less  than  half  the  length  of  the  campaci*.  The  eyt»-stalks  and  antenna*  are 
short.  The  carai)ace  is  depressinl,  broiulest  in  tlie  middle,  tapering  much  more  t(»ward  the  head  than 
posteriorly.  It  is  Iwrden^l  on  the  si<h»s  and  front  with  short  (iblijiu**  lint»s  of  bristk^,  which  rise  from 
the  lM)ttom  of  grooves  8u<:h  as  w<»uM  1h»  fornuHl  by  overlapping  s<*aU^.  The  bristles  are  direct***! 
forwanl.     The  bonier  forme< I  by  tlu'se  lines  is  broadest  at  al)out  the  |M»sterior  tbinl  caraiwct*. 

IxMigth  of  sptH'imen,  15  to  25  mm. 

Porto  Rico;  at  Ponce,  HucAres,  Mayaguez,  Iio<jueron  Ilay.    \Vt»st  India  regions  generally,  and  the 

wtvt  coast  of  .\frii'a. 

Oenui  EMERITA. 

Emerita  talpoida  (Say). 

Hijtjin  inlivthhi  Say.  Jonm.  Aoftd.  Nat..«cl.  Pliila..  i.  p.  100, 1H17. 

IlipiHi  UiliHtida  of  Amrriran  authorR.  //.  rmrn'tn  in  part  of  otliors.     For  synonymy  m-o  Mlrrs's  K<>viHion  <»f  tlio  lltppidcn.  in 
thr  Journ.  Linn.  f^u-.  Lr»nd..  xiv,  p.  :V1A,  1K?J. 

Miss  Rathbun'  hjis  shown  that  Ri'inipfi*  is  a  synonym  of  Ilippu,  an«l  that  the  tyi>i»  *)f  IFipfMi  is  the 
Ifip/Hi  mlnrtyla  VAhr.=Rnnipt'H  U'HtmfimiriuA  Latnulie.  Tiiis  makt^s  it  ne<'es.-sary  \o  survey  other  bound- 
arit»s  ami  to  search  for  another  name  for  tln^  In'reft  little  <lcca|HHl  so  common  in  the  shifting  sandH 
of  our  UK^re  southern  sluires,  (ir<»novius  in  176.'{  iigunMl  ami  ilescriUMl  both  the  Ilipjni  ementa  and 
the /?**m/;)f'«  xn(f<7/a/»^j»  of  authors  under  the  g<*neric  name  KnunUt.  After  this  Scofndi  gave  the  Kune 
name  to  a  chelate  det^ipod  and  referred  to  (ignres  of  Swanmierdanmi  whi<'h  are  intende<l  to  n»pn*yt*nt 
PmjurHH  fn'mhanlus.  If  we  ignore  Kinn'Un  <  iron."- for  the  "siind  bugs,"  it  wouM  s*'eni  that  we  ninst 
n^ognize  Enwrita  Scoi)oli  for  the  "  hermits"  now  in  the  gi'uus  Paf/unut^  and  so  add  to  theconfusi<»n. 
Although  the  names  of  (Jronovius  hav**  not  Ihtu  nniv«*rsally  us<*d,  I  see  no  go<Ml  n^a.'^tn  why  Knieritn 
should  not  stand. 

1  PrtM'.  r.S.  Nat.  Mns.,.\xii.p.:uH.lU(iO.  -s<'i»|MiIi.  Intn>.ii(l  IIM.NhI..  i»,  IUV  1777. 
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The  Ilippidx  of  the  West  liuiian  re^on,  representeii  by  the  genera  JfipiMi  anil  EmerUny  are  easily 
(lL5tingui>:he<l  by  the  very  long  antenme  an«l  the  hemispherical  cros^  se<-ti«»n  of  the  Ixnly  nf  Kmeriid  in 
contrast  with  the  short  antenme  and  much  le}*»  convex  Ixxly  of  JUpfxt.  The  Ilipp'uUr  have  noncheiate 
anterior  legs;  the  outline  of  the  carapat^e  Ls  ovate,  fitting  tliem  f«»r  rapitl  movements?  in  the  looee  sand 
ah»ng  the  surf-lieaten  short*'.  The  young  are  often  in  grt^t  numl>ers  in  more  sheltenMl  places.  Old 
and  young  are  a  favorite  ftxxl  for  fish. 

Mayaguez,  San  Juan.     A  specimen  frum  Mayaguez  is  alxtut  'J'>  mm.  long,  1:^  mm.  wide. 

OennB  ALBUHEA. 

Albunea  gibbesii  Stim})son. 

Albunffi  ^ijmnitta  Gibbes,  Proc.  Amer.  Assoc.,  in,  p.  \sl.  ls50. 

AIhun*:fiijihht3tii^X\m\yi*i\\,\nu.  Lyo.  Nat.  Hi<t.  N.  Y.,  vn,p.78,pl.  I,  fig.O,  Mar.,  lsj9.    Miers^Jour.  Linn.P<x*.  Lond,Xlv,p.329. 

The  front  behind  the  eyes  is  de<'ply  sinuate.  There  is  a  spine  on  the  me<lian  line.  The  margiu 
between  the  eyes  and  antenme  is  anneal  with  al>out  nine  sharp  spines.  The  eye-stalks  are  lamellate, 
elongated,  triangular,  with  very  small  cornea  at  the  ai>ex  of  the  angle.  The  flagella*  of  the  antennuhe 
are  multiarticulate  and  more  than  twiire  as  long  as  the  camjiacv.  The  carai>ace  is  sub(|uailrate,  little 
<*onvex  on  the  me<lian  line  and  very  ci>nvex  from  side  to  si»le.  The  sides  are  nearly  straight,  tai)ering 
a  little  l)ehind.  The  first  three  f>airs  of  ambulatory  feet  have  faU^te  dactyls.  The  tenninal  i«eginent 
in  the  male  is  elongattni;  in  the  female  rounde<l. 

The  .Vlbuneas  have  long  antennules  an<i  subchelate  anterior  feet.  The  carapa***'  is  straight  on 
the  meilian  line  and  c<»nvex  transverselv.     The  anterior  outline  is  tnmcate. 

The  species  are  found  from  the  shore  line  to  the  moderate  depths.  S|>ecimens  wen*  dre<lge<l  at 
.^iation  6053,  San  Juan  Harbor,  in  4  to  7}  fathoms. 

Albunea  oxyophthalma  Miers. 

Aihnuin  oxynphthnlmn  Miers,  Jour.  Linn.  Sim-.  L<»n«l..  xiv.  p.  ;?-J9,  pi.  v.  fijfs.  1  (  an«l  l.'».  l^Tl*. 

This  species  is  <listinguishe<l  from  the  j»re<*e<ling  by  the  slightly  mon*  elongateil  eye-stalks  and 

by  the  11  or  12  .*»j>ines  on  each  side  of  the  anterior  margin.     I^'ugth  aUmt  .*{0  mm. 

West  Indian  region. 

Oenni  CEHOBITA. 

Cenobita  diog«nes  (l^tn.'ille). 

Putmruf  f1it,(fnu.''  Latreillc.  Ency..  pi.  2M.  figs.  2  and  :i.     i  Fn>m  Cate^by. » 

(iwAUn  diitomm  H.  M.  F>l\van1s.  W'xsX.  Nat.  dfs  rn\>X..  ii.  p.  240.  pi.  il.  figs.  11-14.  \s.V:. 

This  genus,  as  iM>«nte<l  (»ut  hy  H.  M.  t>lwanls,  is  intenne*liate  l)etween  the  noted  coeoa-nut  crab 
of  the  Pa<*ific  Ishuids  and  the  PnguntJ:i\  The  West  Indian  s|>ecies  of  the  gt^ius  f.  tlifHjcmx  lives  i)ref- 
erably  in  the  heavy  shells  of  Lmjna  pini  Gmelin,  which  it  drags  even  up  the  hills;  for  this  hennit  lives 
on  land  nuich  of  the  year,  going  back  to  water,  some  of  the  islanders  say,  to  gi^t  new  shells.  In  rc»ality 
they  visit  the  water  in  the  breeiling  season.  While  /*.  tfiotjem^  climljs  the  hill.**,  I  have  more  fn»quently 
met  with  it  in  low  marshy  but  sha^ly  i>laces.  It  can  rcatlily  l»e  di.*ftinguishe<l  from  any  other  hennit 
of  the  region  by  its  c*ar1h-n»aming  habits,  its  large  left  chelij>e<l  of  bluish  pnri)Ie.  by  its  very  stout 
anduilatory  legs,  its  <M»mpre.<se<l  eye-stalk,  an«l  by  the  j>ro|XKlus  of  the  left  thinl  ftK»t,  which  is  very 
<U^p  or  compresseil. 

Botjueron  Bay,  Kn.«*enada  IInn<la  (Culebra»,  Calxillo  Blanco  Ktn'f.  Ponce. 

Oenns  PAOUBUS. 

Pag^rus  marshi,  new  sjxH'ies. 

The  projections  of  the  fnuit  are  jKiinte^l:  the  meilian  or  rostral  {xjini  is  in  advamv  of  the  lateral 
jM lints.  Of  the  four  tli\'i.<ions  of  the  frontal  line  cause<l  by  the  ix»ints.  the  two  middle  ones  are  trans- 
venjH*,  f«»nning  a  shallow  sinus  l»ehind  each  eye.  The  two  l)etween  the  lateral  jM»ints  and  the  side  of 
the  carajiact*  would,  if  i>n»longeil,  meet  the  meilian  line  a  little  lK*yond  the  eye  slides.  A  large  sjiac'c 
in  the  mitMle  of  the  anterior  jwirt  of  the  carajuice  is  .^imooth;  near  the  si«les  the  surlaiv  is  rough. 

The  evt^stalks  are  as  long  a-^  the  entin»  fn»nt  ami  an*  stnmglv  U'ut  inwanl  from  the  lui.-^*  to  the 
middle,  outwanl  from  the  middle  U*  the  ctmieii;  the  s<*ales  are  bn»;id  and  rapidly  a<*uminate.     The 
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peiiundesof  the  antcnnulip  are  but  little  lonper  tliati  tlip  eyes,  while  thi>  ]>«>(Iiiiielei>iif  th?  ai 
about  equal  in  length;  the  aeiclea  are  curved  in  about  the  luiiie  lint's  iw  thp  eyeH. 

The  right  oheiipeii  iw  nioilerat^'ly  stonl;  the  iiitTiis  htm  a  wli'initT  fjiine  almve  itn  Ilic  anterior 
margin;  tbere  are  two  on  eatli  Pifle  'it  the  lower  margin.  There  iH  a  row  of  xix  sjiines  on  the 
inner  margin  of  the  rar|'»)^,  anil  neven  or  eight  Hpinen  on  the  u|i|H'r  Hiirface.  not  arranges!  in  well- 
iiefine<l  nivif.  The  hand  Ib  oblong-ovate,  with  Ax  well -deti mil  town  of  pjiineg,  two  of  whieh  occupy 
the  mar^nB;  a  row  runs  parallel  to  the  inner  niargiu;  thiw  anil  the  marginal  row  are  i'i>ntiiniou:<  with 
two  rows  on  the  ilactyl;  the  two  meiliau  rowmntn verge  lo  a  I'linnnon  terminal  spine  near  the  gajte 
of  the  fingeri';  the  sixth  row  runa  in  a  eurvc  to  a  point  near  ihe  end  of  the  immovable  linger;  the  lower 
snrfaee  of  the  palm  ia  Bmootb.  The  hand  ia  hairy  and  in  the  iihcll,  i-overi-d  with  inuil  whieh  elingB 
to  the  hair  and  the  Buriai*  between  the  Hpincf.  The  left  band  in  very  muib  Hinaller  than  the  right; 
i(" slender,  the  band  lieing  Imt  a  trifle  wider  than  the  earjiiiti.  The  ciirjntH  in  eomprestKHl  and  Ib  anneil 
with  a  few  apinuH  on  the  upper  mai-gin.     Those  on   the  diHt.il  end  are  the  lan^t.     The  hand   ia 


elliptical  in  ahape  with  a  hiatne  between  tlie  fingers;  a  line  of  aptnee  nma  along  the  onter  margin  U 
the  end  of  the  immo\-alile  linger;  anrithiT  line  l>egin8  at  the  inner  aiigle  of  the  arliculalion  with  (hi 
carpus  and  nnis  aiTow  the  palm  to  the  end  of  the  immovabu'  linger.  A  aliort  liiii>  runs  fn>m  llii 
op)HiBit«  angle  to  the  gajie  uf  the  tinge ru.  Thii  eombitintion  of  lincB  inelow!'  an  elliptimi  H|iaiv 
whieh  le  sinimtb  or  with  one  or  two  Hpinea.     The  ambulatory  legs  are  hairy. 

Obtained  at  Ponre,  in  Bhells  of  Titrlio  raatimeuK  [.aniiin'k, 

Nameil  for  Mr.  MilUn)  C.  Marxh,  of  the  m-ientifii-  atiiff  of  the  Fi-h  lU-i-k,  on  ita  expedition  ti 
Porto  Bico. 

OauQ)  PSTSOCHIRns. 

Petrochirua  babamensiB  (llerlist) 

<ht«Yf  NiA.i.ii™«M Cftlc-br.  CarolLnn,  p.  M.  pi.  XTi\w.  lI.Tli-l.  |[.  ji,  :W.  ITifJ. 
/ViiTi'riui/i'anr'fcUN'lH.  MIlncEdwanK  llb'l.Nn1.<1i'>rriist..il,r>.^J.-'>,1K37. 
Pcttoehlmt  gntntanlHt  SWm^ntm.  rnx'.  AcHcl.  NhI.  Ki'i.  fliiln.lHiiH.  p.  223. 

Two  small  apecimena  of  this  BjiecieH  were  taken,  one  at  Mayaguez,  the  other  nt  Bntpieron  Itny 
Thia  ia  the  eommoti  hermit  inhal>itant  of  the  large  eonrh  Striimlnit  ifiijiia.  mt  [niiuently  met  with  ii 
the  shallow  waters  of  Florida  and  the  Wi-st  In.iie!',  and  is  pcrliaps"  the  large*"!  of  Ihe  I'og'irUhi. 

The  front  extemls  forwani  l)etween  the  lianea  of  the  mtor  antemne;  the  lalend  pniji-etioni'  tw-  ■■ 
little  in  aiivanceof  the  middle  or  r-witral  pn)je<'tiiin;  the  onli'ran.ennji'  are  idaeiil  in  an  angle  uf  tin 
front.  The  anterior  portion  of  Ihe  earapiuv  iw  ulmnt  iw  bro;id  as  lung;  is  mngh  ami  iiiii'\,-ii  ill  tin 
aides,  with  now  and  then  a  Imneh  of  stiff  briatti-s.  The  leiiglh  of  the  eyes  nH-:L-^nri'd  from  Ihe  [ro]i 
l4>  Ihe  extri-mity  of  the  iiinH-ii  ii|nals  that  of  the  tU'terior  portion  of  the  liirup.ii'i'.  A  snuil 
emiei(ori>i spot  of  red  seeina  to  be  uniformly  found  on  theinilnnele  just  Iwlow  the  eonieii  on  the  inne 
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gide.  The  eye  scales  are  taperinjr,  with  a  ])lunt  api'x  anne<l  with  several  spinules.  The  pe^iuneles  of 
the  an  ten  me  do  not  rt.'aeli  the  eonu^a;  the  fla^Ihiin  is*  atiout  thn*e  tinier*  the  length  of  the  anterior 
farai»ai'e;  it  ir*  strikinjrly  eolore<l  witli  wide  annulations  of  li^rht  ami  dark.  The  eheli|>e<ls  are  large 
and  very  roujrh;  the  rijrht  hand  is  the  larger.  The  inner  lower  e<l>re  <>f  the  nierus  and  the  anterior 
niar^rins  are  each  anne<l  with  a  n»w  of  spines.  The  «*ar]»us  has  a  row  of  five  spint's  with  honiy  ti[»s  on 
the  inner  iuar>rin  continuous  with  a  similar  r«»\v  on  the  hand;  the  surface  of  the  cari»ns  ishroken  with 
swellings  l)earing  small  coniail  spini»s  with  horny  tips;  Ix'tweiMi  the  swellinjjrs  are  stiff  hristles. 
Similar  swellings  on  the  han<l  are  strongly  tul)(»n*ulons;  some  near  the  carjms  arealo  spiny.  The 
prehensile  edge:*  of  the  fingers  of  the  right  hand  are  hlunt,  without  tifth  or  tulierclcs  except  near 
the  tips,  the  fingers  of  the  left  haml  are  well  provide*!  with  cutting  teeth.  The  andMdatory  feet  are 
stout  and  al>out  as  long  as  the  cheli|te<l.<;  they  are  rough  with  spiny  margins;  the  tla4.'tyls  are  stout, 
with  dense  rows  of  hristles  alx)Ve  an<l  Ixdow. 

Small  specimens  from  Mayaguez  and  lkKjuert»n  Bay. 

PAOX7SIA8 '  new  name. 

Since  puhlishing  the  statement*  that  '*  it  seeme<l  necessary  to  change  the  name  of  the  gnjup  of 
which  UTiiharfhis  is  the  tyjx*  to  Pntjumn''  I  have  not  seen  that  the  gnnip  long  known  as  Paffunitt  has 
l)een  yet  supplie<l  with  a  name.     For  this  group  I  propo-K^  the  name  PiVjurin*. 

Pagurias  insignia  (Saussiire). 

r*vmrifx*  iuMffni*  H.  «lr  S<uiM>«un.-.  Mf  m.  '^ur  tliwr*  <'ru»«ljui>  nouv.  du  Mexiqut*  t-l  (U-s  .Xntilh*^:  p.  \K\  »37».  (Jt-n^rVf.  IN**. 

The  middle  front  is  <j<vupii»'l  hy  a  1o1k»  nmch  shorter  than  the  lateral  lo>x*s,  which  are  situated 
Ix'tween  the  eyes  an<l  the  antenmi-.  The  latter  pn»ject  to  a  jHiint  on  a  line  with  the  liases  of  the  eye 
Si-ales.  The  margin  l>eyond  the  lateral  lolx»s  is  straight  and  forms  a  right  angle,  with  a  rounde<l  apex 
where  it  nnH-ts  the  side.  The  eyi^stalks  are  stout,  constricti**!  in  the  middle,  and  in  length,  measure<i 
fn)m  the  manrin  of  the  front,  a  little  mort*  than  i^jual  to  thn^-H|uarters  the  width  of  the  cara|>ace.  The 
eye  scales  are  short  and  broad,  with  straight  inner  margins;  the  hlunt  ti|»s  carry  several  spines.  The 
antennal  iK.*<luncle  e<pials  the  eye  in  leni^h.  The  anterior  part  of  the  gastric  area  is  indosinl  hy  a  rather 
deep  stMuicin-ular  sulcus  an<l  is  divide<l  on  the  nie<lian  line  hy  a  short  deep  sulcus,  which  in  some 
specimens  is  <Krupieil  hy  stiff  hristles. 

The  left  chelipt*<l  is  much  larger  than  the  right.  Behind  the  thumb  are  numerous  oblong 
tul»ercles  sunimunte*!  by  a  coml>-like<Ti^t  of  little  tubercles;  lx»tween  the  large  tul)erck»s  are  fan-shape<l 
fringes  of  plumi»-like  bristles,  whiih  are  ]>arallel  to  the  surfaiv;  higher  up  on  the  hand  the  fonu  of  the 
tulK*nU*s  U  a  little  m<Mlitie<l.  The  ]iroi><Mlus  and  dat^-tyl  of  the  .**e<-ond  |>air  of  ambulatory  feet  on  the 
left  side  are  wide:  a  ]»roniinent  ri<lge  nms  the  full  length  of  lK»th  articles.  Tul)ercles  of  the  same 
nature  a- th«»si' nn  the  chelii>eds  run  tiansvers<»Iy  across  the  outer  surface,  in!«*rnipttHl  in  the  middle 
bv  a  sul<-us.  at  the  lM)tt«»m  of  which  is  a  row  «>f  single  tulH*n'les.  The  fan-like  arrangement  of  bristles  is 
rein-atinl  hen.*,  but  d«x'>  imt  «H*cur  <»n  tin*  riirlit  chelij»ed  or  on  any  other  andmlatory  leg. 

This  herii'ii  i.-  a  ni<».-i  U-antiful  »»bj»H-l.  A**  j^reservinl  in  alcohol,  the  ambulatory  feet  are  Iwrnde^l 
with  n-<l  DU  the  nieru.-  and  carpus:  the  cninl>-like  tulH*rclt*s  an*  j»ink,  the  bristles  of  the  left  se<'ond 
f«M»t  and  ••f  the  left  clieliiH*<l  are  yt  Unw.  and  the  white  tul>ercles  of  the  lingers  are  niarke<l  out  in  the 
l»ii>e  with  x-arlet  lin«*s. 

This  is  one  (»f  the  lanrer  hermit  cral>s  of  the  West  Indies.     Si'veral  tine  siH*cimens  wen.*  taken  at 

Arrovo. 

Oenns  CALCIHTrS. 

Calcinus  snlcatus  (H.  M.  F^lwanls).     Plate  o,  titrs.  8  and  '^n. 

Ihi,,nrus  liiilt-ntun  H.  M.  E<twanN.  Hi-t.  Nat.  <U-s<'ni-i  .  n.  p.  jrfli. 

r.ihhi'ii'  I'lilr^Uii*  HilBrt.'n«t<»rf.  MonutMM-r.  <1.  k.  1*t\mi«.^.  .Vka«l.  <1.  Wiv*.  Bt-rlin.  |».  vj:{.  is7s.     HenderMm.  <'halleiif(er  Reinul, 
XXVII.  .Vromiira.  ]*.  01. 

The  n>stral  jMunt  is  very  small  and  the  lateral  jimjections  are  even  le?v  muspicuous.  Theevi-sare 
Inn-.MT  than  the  cara|»a»v  is  wiile:  the  s<'ales  are  slender  an<l  terminate  in  one  or  two  slender  spinules. 

'  I'hi.-  name  1- «-<»inp  r>»il  of  the  «»M  tt-riu  I'<i'/ti.  h-  .nul  tht*  ••iiflix  i'i>.  iiidicatini;  n*>»'mhlHni'v  of  ♦MUiie  kin«l  or  iith*T:  it 
wa"*  in  v»ry  i-i>miiHUi  u-«-  iinioiie  xhv  ancient  Jiritk-.  a>  tx»*n»i»lifif«i  in  Xiithint^.  Anthi'U,  Af^trhnt.tnid  nunivntiLo  other 
.1-1  nanit"*. 

•  Ann.  and  Mag.  of  Nat.  Ilist.  {6)  X vin.  |».  tf^.  fui>tnoii-. 
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The  carapace  in  irlabrf»u«  and  punctate.  Tlie  left  chelii)e<l  i?*  imich  the  largt^r.  The  proixxlus  of  the 
second  andnilatory  leg  of  the  leftside  ia  wider  than  thoHe  of  the  other  h'gs  and  has  the  huIcuh  which 
8Uggeste<l  the  name.  This  pretty  little  pagiirid  is  the  only  representative  of  the  gt^niis  accre<lited  to 
the  West  In<lian  rei^on.  It  prefers  shellj^  with  the  more  circular  aiK'rtu res,  an  do  many  of  the  paguri<l8 
with  hands  so  different  in  size.  The  color  of  the  eyi^stalks  is  an  orange  red,  l)ecoming  whiti»  at  the 
cornea;  carajiace  a  rich  re<l,  with  white  punctjc.  The  chelii>e<lH  are  re<l,  often  tinged  with  puq^le. 
Ensenada  Honda,  Oulebra;  Caballo  Blanco  Reef,  Vieijues;  Arroyo;  Ponce. 

Oenns  CLXBANABIUS. 
Clibanarius  tricolor  (Gil)l)es).     Plate  6,  fig.  2. 

J*a(/urnif  ti  iro'or  (iibl>c8,  Proc.  American  Aswh*..  1K50,  III,  i».  1H9. 
(..Wtananu«  tn'cfflor  Utimiison,  Proc.  Ava(\.  Nat.  S<*i.  Phila.  l^'H,  i».  '2:>l. 

Tliia  little  ("libnuannH  is  unique  among  the  meml)ersof  the  genus  inhabiting  the  region  in  having 
the  legs  cons]>icuously  banded  with  color  rather  than  longitudinally  Htripe<^  a  chara^'ter  that  is  so 
nearly  generic.  It  is  found  in  some  localities  tn  great  nundK'rs.  living  in  the  shells  of  (Withium  of 
various  sjxH'ias  and  other  small  gastr(»po<ls.  The  orange  bands  at  the  proximal  en<ls  of  the  articles  of 
the  ambulatory  feet  remain  in  the  ahroholic  Hi>ecimens,  but  the  "black  siK.)t8"  on  the  (*ara])ace  are  not 
present.     (Tibl)es  does  not  mention  the  single  orange  strijKJ  on  the  eye-stalk. 

From  Ponce  and  San  Juan. 

Clibanarius  antillensis  Stimi>son.     Plate  (>,  fig.  1. 

CtihanarinyauiUh-imif^Wm^'^Mx.  Ami.  Lye.  Nat.  Hist,  of  New  York,  vii,i».N'>;  i>art  iMihlbihtnl  Manh,1859. 

The  frontal  margin  is  nearly  straight,  broken  only  by  a  very  small  rostral  point;  fn>m  the  angle 
Iiehind  the  antenna  to  the  side  of  the  cura|Hice  the  margin  is  straight.  The  length  of  the  eyes  is  etpial 
to  the  width  of  the  carapace;  the  eye  sciiles  an'  short,  broad,  and  truncate,  and  arnunl  with  three  or 
four  spinules  on  the  terminal  margin.  The  carapatre  is  elongatinl,  is  widest  at  the  anterior  thinl,  and 
Lm  deeply  punctate.  The  chelii>e<ls  are  arme<l  with  numerous  sharp  conical  spini^.  As  occurs  in  some 
si)et!ies  of  other  genera,  the  j>rop<^lus  and  dactyl  of  the  exjMise^l  second  left  ambulatory  leg  are  much 
wi<ler  than  the  correspon<ling  parts  of  the  right  side.  On  the  si<le  of  the  merus  are  two  whitv  stripes; 
a  single  8trii>e  of  the  same  color  runs  from  the  merus  to  the  tij)  of  the  dactyl;  the  chelii)e<is  are 
re<ldish,  with  white  spines.     A  small  sf>e<.'ies,  averaging  but  little  larger  than  tlie  jinn'eding. 

Mayaguez;  Ponce;  Ikxiueron  Bay;  Ensenada  Honda,  C'ulebra;  Arroyo. 

Clibanariiis  sclopetariiis  (Herbst). 

Omar  «7o;Wan»/*i  Herbst,  Kniblicii  iiiul  Krvbst*,  ii.  p.  2.3.  pi.  X .xiii,  Hk-  li. 

JHi{/iirui<  tnlH-rrtUiu'iu!  H.  M.  Kd  wards,  Ann.  des  S<i.  Nat.  ( 2).  vi.  p.  27M.  pi.  x  in.  Hk.  1;  also  Hi.st.  Nat.  do?*  ('riist.,  ii,  p.  229. 

(XUmunrius  Hrloptiariii*  Stimpson,  Prfxr.  Acad.  Xat.Sci.  Phila..  p. 21^5.  IHTih;  als<^  in  Ann.  Nat.  Hi.*<t.  N.  Y.,  vn,p.85,  {uirt  puh- 

lishod  1H59. 
J*nfluru)*  rntHimi^  Saussure, Crust,  Nov.  dii  Mcxitiuo  et  dfs  -Vntilles.  p. ;W.  1S58. 
aibnnariHit/ormoittiif  J.  K.  Ives.  Proc.  Acad.  Nat.  .Sci.  Phila.  1891.  p.  182,  pi.  v.  fljfs.  1-2. 

From  En.«<enada  Honda,  (-ulebra,  there  is  a  specimen  of  this  si)ecies  which  comes  under  Herlwt's 
description.  The  eye-stalks  have  faded  to  an  olive  green;  the  strii>es  on  the  legs  are  a  brownish  puri)le; 
the  spiny  tubercles  of  the  chelijKMls  are  yet  greenish;  the  gn>und, color  is  reddish.  Three  other 
specimens  from  Culebra  are  the  same  in  form,  but  differ  in  color — the  strij)es  are  a  bright  crimson;  in 
one  si>eciinen  the  eye-stalks  are  crim**on;  in  another  specimen  one  eye-stalk  is  crimson  at  the  liaae 
an<l  a  very  light  flesh-color  tinge<l  with  green  near  the  cornea.  From  Jamaica  a  ninnl)er  of  specimens 
come  well  under  H.  Milne  Edwards's  description  of  ('.  tnhercnlosiix.  The  color  is  re<ldish,  with  yellow 
stripes  on  the  legs. 

The  variation  in  c<>h>r  is  wide;  it  may  1k^  jK^ssible,  with  an  abundance  of  fre.*<h  material  from  many 
localities,  to  separate  tins  si>ecies  into  suK'^iHM.'ies.  The  variations  in  form  are  slight  an<l  <lo  not  hold 
uniformly  in  siK'cimens  from  one  locality  and  color.  The  variation  in  the  length  of  the  eye-stalk  is  as 
great  as  in  any  part.  Among  a  number  of  sj>ecimens  from  Jamaica  is  one  with  eye-stalks  very  nearly 
e(}ual  to  the  length  of  the  anterior  i)ortion  of  the  <-arapa<"e,  measuring  the  eye-stalk  fnmi  the  fmnt  to 
the  extremity  of  the  cornea;  in  other  siK'cimens  taken  at  the  same  time  the  eye-stalks  are  much  shorter. 

Ensenada  Honda,  C'ulebni;  San  Juan. 
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Oenns  XTLOPAOUBITS. 
Xylopagxirus  rectus  A.  Miliu^-F^lwanls. 

XjH^tjffvntntJt  rtrtu*  A.  Milne- K<l\vsinl>.  Hiill.Mii>.  <'uinii.  Z^ml.,  viii.  p.ST.     A.  Milin'-K<lwanl«.  iV  B4»uvi«T.  Mem.  Mu*.  <'om|i. 
Z<iol..xiv,p.  10>*.  i»l.  vni.tiu'^.  l-i:>.    A.  AirMs>iz.  Bull.  Mus.  <i»mi».  ZiM»l..xv.i».  10.  1»>ns. 

The  fn)nt  advaiut*?*  «rnnlually  frnm  the  aii^le  >K.»liin<l  tlie  eyes,  fanning  a  short  r<»stral  ]K>iiit;  the 
eye-stalk?  are  sttmt  an«l  a  little  t'lonpite<l:  elavate;  the  cornea  i.^j  larjje  and  g\v«:»llen.  The  antenna.'  are 
small,  the  antenniila*  larjri*:  tht*  eye  scales  an*  c«»nil>-likt';  the  caninace  is  elonj;ate«l,  smooth,  an<l  .-^emi- 
eylindrical.  The  alMionien  is  nl»li«|iu'ly  cut,  siilM|iia«lrate.  and  divide*!  into  four  or  five  plates.  Two 
sj»ecimens  were  taken  at  stati»»n  (M)  i.'?  in  vejretable  tulH*^.  The  caniiwice  and  feet  arc  retl,  of  stneral 
shades;  the  amhnlatory  feet  arc  lii:hter  at  the  joints;  the  rijrht  hand  is  light  K-neath.  The  chelii»e<ls 
and  ambulatory  fei»t  are  elongate*!:  the  riarht  chclijKil  is  very  much  larger  than  tlie  left;  the  U|»[>er 
margin  of  the  i>alni  exten«!s  over  the  movable  tinp'r  in  the  fonii  of  a  large  tubercle.  All  of  the  lege 
are  free  from  spines. 

OI>taine<!  at  station  i^yi>.\. 

Oenns  PAOT7BI8TE8. 

The  Paguristes  of  the  West  India  regi'>»>.  «»f  wliich  l^mfuriitttn  ib pn.<^u:i  Stim|>son  is  the  tyi>e,  are 
numerous  and  tlitticult  to  <leteniiine  without  tiirure.-;  <-o!irie<jnently  the  10  sjK^'cies  in  the  U.  S.  Fish 
Commission  collei*ti<m  and  the  National  Mu:-i*uni  colieetions  have  Invn  tigure<l  f«»r  this  rei>ort. 

Kill  tn  ////■  ijmnp  i>j  th  'fin IIS  J'tn/nrljtff.'*  nf  tht"  WtM  In'lian  rifjion. 

»r.  l*«"«luiu'le  of  ih«'  niiteiniiilt'^  mu<*h  li»inrer  than  tin*  ry«->ialkj!. 

/».  Ri»«<tnil  pnijcctinii  short  uikI  blunt. 

r.  I\'<lun(li.-^  i.f  jintcnuH  lonirurlhun  fytr-Htnlk*^ myi 

rr.  IV^liMM-K'-  of  ant<.*nmi  shower  tlmn  i'yi'--ialkv Ij/mnui 

W».  Koftml  pnijiftioii  long  and  slendor triawjvlntu* 

(ui.  Peduncle*  of  antetuiule*  not  lonciT  tlmn  rye-otalk*. 

li.  Eyo-«tulk«  nu'rtsnre*!  fn«m  extremity  c»f  n>>trHl  i»*»int  to  etid    of  cornea  longer  than  di-tanee 

iH'tween  anton»-latfml  ancles. 
t .  R«»>tnil  \i.nnx  arutr. 

/.  ( 'anqmrf  v<-ry  i-« mve.x fjiinift** 

f(.  C'anU"»<v  vt-rv  much  flattened. 

»j.  Ro.-tnnn  hroad  at  Ixis*^". trlaiurular **rirfui 

'j'l.  Ui»*trini  loiiir  and  'ilenilcr fi*prff«u9 

»:.  R«r«tnil  iMiint  obtUM* txniniu* 

'/'/.  Kyc-stalk-  ''hortcr  thun  the  front. 

/j.  Ii;i<«-  itf  the  r.i.'lnim  anterior  ti>  the  lini-  of  the  anlen ►-lateral  anulo. 

/.  outline  tif  t.e  fn»ni  alnnr^i  stniiirht. 

Jt.  Ro-itnnn  '•'.eU'ler  fn»m  lMi»e  to  ti|» tfHuinnitr(* 

Lk.  Ri»-tral  i>nije<  ti«»n  >horl.  roun«1eil jtiomttu/' 

a.  <  Mitline  «»i  the  fnmt  much  i-urviMl  Mt  the  viiK-^, 

'.  R« •'»tnim  not  «-|»iny punclirrj** 

iL  Rii-tnini  u^urt'/.y  with  oiu- nr  more  ^pini-^  on  each  side ifrnj/i 

fifi.  B*i-e  «»f  the  n*stnim  jHt^trrior  to  line  of  :int<n»-latenil  anvK's rtrttfnnt* 

Pagnristes  tenuirostris,   new  siKM-ii-*.     Plate  4,  tig.  1. 

The  rostrum  in  this  s|>iM-ie.-  i.-  more  r-U-nder  than  in  any  ^iKTie--  yet  examine<i  by  me;  its  si«!es 
an*  {larallel  fnun  th»*  )ki:^'  t«»  near  the  aetite  tip.  The  i;encral  outline  of  the  fnint  is  much  like  that 
of  /*.  I'trti/ronit,  ])ut  the  sinus  In'hind  tlie  eyes  is  in  advan<-e  of  tin*  line  «d"  tin*  anteriHlateral  antrles. 
The  straight  ap|H*arance  «d'  the  fr<»nt  i.«^  lieii:ht»*ned  by  the  fart  tliat  the  rostrum  and  the  ti|»s  of  the 
pmjections  iK^twivn  the  eyes  and  antenna  are  rolon.il  ti»  et»rn'spond  with  the  jKiluncles  of  the  eyes 
an<l  antenna,  which  are  re<l,  >jM.tt»il  with  while,  as  in  /'.  ini„>i',r, fts,  ex(vpt  that  the  ctdor  fadi*s  out 
rapidly  fn»m  the  middle  of  tlie  eye.-.  The  terminal  seiriiifiit  of  the  antennal  |>et!uncle  is  armed  with 
two  spines.     The  canipace  is  white  and  very  Hat.  and  even  in  .-tnmir  contrast  with  that  of  I'tuiifmun. 

One  male,  from  <f'niinftn.^  station  '>077,  in  (>s.'>  fathoms,  <iidf  oi  Mexico,  off  west  coiist  <.»f  Fli»ritla. 
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Pcigxiristes  sayi  A.  Milne- Ed wanln  &  Ik)uvier.     Piatt*  4,  fig.  2. 
Pc^furUtc^  sat/i  A.  Milne-Ed  wards  i^  Bouvler.  Mum.  Mus.  Conip.  Zcm)1..  .\iv,  N<».;i,  i»..V>.  |»1.  v,  fi^s.  1-7, 1H»3. 

The  rostral  and  lateral  projections  of  the  front  in  this  si>ecies  are  about  equally  ad vancHjd;  the 
rostrum  is  a  rounded  lol>e.  The  eye-stalks  are  short,  equaling  in  length  about  five-eighths  of  the  width 
of  the  carapace.  The  terminal  segment  of  the  peduncle  of  the  antennula  extends  Iwyond  the  cornea 
nearly  the  entire  length,  that  oi  the  antenna  one-third  of  its  length.  The  carpus,  proiKxius,  and 
dactyl  of  the  lirst  pair  of  ambulatory  legs  are  spiny  along  the  upi>er  margin;  the  carpus  has  four  large 
spines  on  its  inner  border,  also  four  on  the  crest  of  the  palm;  in  addition  to  more  or  less  scattering 
large,  spiny  granules,  there  is  a  prominent  row  extending  from  the  wrist  to  the  gape  of  the  fingers. 

In  general  this  sj)ecimen  agrees  with  that  figured  by  Milne-Edwards  &  Bouvier,  but  the  rostrum 
of  their  specimen  is  pointed  and  the  eyes  are  figure<l  as  more  slender.  This  is  so  close  to  mifi  that  I 
am  unwilling  to  call  it  new.     One  male  was  dredgeil  by  the  AUMitronH  at  station  2655,  in  338  fathoms. 

PcigxiriBteB  moorei,  new  8i>ecies.     Plate  4,  tig.  8. 

The  rostrmn  is  short,  rounded,  not  quite  reaching  the  line  of  the  'tips  of  the  projections  of  the 
front  betwcH?n  the  eye-stalks  an<i  the  insertions  of  the  antenna.  From  these  points  the  front  retreats 
rapidly  to  the  well-rounde<l  antero-lateral  angles.  The  eye-stalks  are  alK)ut  one-fifth  longer  than  the 
entire  front.  The  pe<luncles  of  the  antenna  extend  a  little  l)eyond  the  middle  of  the  eye-stalk;  the 
terminal  segment  is  unarme<l.  The  peduncles  of  the  antennula  do  not  ext^'nd  ijuite  to  the  extremity 
of  the  cornea.  The  cheli|x^<ls  are  rather  narrow,  the  outline  of  the  hand  is  slightly  elongate<l,  with  a 
straight  margin  where  the  two  hands  come  together  in  close  contact;  the  lower  or  outer  margins 
are  concave.  The  outer  surface  is  well  covered  with  small  tubercles  surmounted  by  spinules  with 
small  horny  tips;  the  crest  (»f  each  hand  is  armed  with  five  small,  stout  spines;  the  hands  are  hairy. 
The  first  pair  of  and)ulatory  feet  are  s])iny  along  the  outer  margin  of  the  carpus  and  proiKKius.  The 
color  of  the  eye-stalks  in  the  single  siiecimen  from  Porto  Rico  is  a  deej^  crimson,  with  a  single  strip<* 
of  white  along  the  upi>er  surface. 

Name<l  for  Dr.  H.  F.  Moore,  the  naturalist  of  the  AllKitroHs  and  a  meml)er  of  the  scientilic  staff 
of  the  Fish  J  lawk  on  its  exjx^dition  to  Porto  Rico. 

Pagnristes  puncticeps,  new  s|H.H-ies.     Plate  4,  fig.  4. 

The  rostrum  in  this  s])ecies  is  elongated,  broad  at  the  l>ase  and  acuminate.  The  margin  of  the 
carapace  behind  the  antenna  falls  away  to  the  rounded  antero-lateral  angles.  The  eye-stalks  are  alx)ut 
one-sixth  shorter  than  the  front,  measured  lx»tween  the  angles.  The  ptHlundes  of  the  antenna  extend 
a  little  l>eyond  the  middle  of  eye-stalks;  the  terminal  segment  is  normrlly  arme<l  with  three  spines, 
thou:jrh  many  individuals  have  but  two.  The  pe«luncles  of  the  antennules  do  not  reach  the  cornea. 
The  chelii:)eds  <liffer  from  those  of  /*.  Heriveu^  in  having  a  straighter  outline  of  the  movable  fingtT  and 
crest  of  the  palm,  which  brings  the  margins  of  the  hands  in  contact  as  they  withdraw  into  the  shell. 
The  outer  surface  is  ]>aved  with  small  tul)en!U^  which  are  surmoun'.ed  with  small  h<»rn-tipi)e<l  spines. 
The  surfan'  is  ol)scured  with  long  hair.  Tht^  <'arpus  and  projKxlus  of  the  first  pair  of  ambulatory  legs  an* 
spiny,  in  the  second  pair  the  segments  are  almost  smooth.  In  alcoholic  si)ecimens  the  color  of  the 
eye-stalks  and  pe<luncles  of  the  first  and  second  antenme  is  pink  8|H)tted  with  white. 

Several  sjx^cimens  of  this  species  were  collected  at  Kingston.  Jamaica,  in  shallow  water,  March 
1884,  by  the  V.  S.  Fish  Commission. 

Paguristes  depressus  Stimpson.     Plate  4,  fig.  5. 
Pagiiriifies  dejin-SHm*  Stimi>son,  Annals  Lye' Nat.  Hi.st.  Ni.-w  York,  vii.i).  »7,  March.  ISV.*. 

"Carapax  flattened,  naked;  posterior  portion  nuicli  expande<l;  sides  <;f  theanterioriM)rtir»n  short, 
the  transverse  suture  reaching  far  forward  laterally;  surface  rugiilosc;  lateral  sinuses  spin ulosi*.  Ante- 
rior cardiac  lol>e  narrow  hall)erd-shape<l,  somewhat  wi<lening  toward  its  ])lunt  poslt-rior  extremity. 
Rostrum  ehmgated,  reaching  nearly  to  the  mid<lle  of  the  oj>thalmic  ."-cales,  with  its  lip  cmlHHbUMl  in 
the  rounde<l  tubercle  of  the  oi)thahnic  ring,  which  i.^  exposed  in  this  species.  Kye.*^  very  large,  much 
overreaching  the  tip  of  the  ixnluncle  of  the  very  slender  antennulji'.     Opthalmic  >^cak's  with  bidentate 
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tip — margins  of  apex  entire.  Antenna*  short;  tenninal  joint  of  peduncle  and  flagelliini  very  slender, 
alnioHt  naked:  at'icle  slender,  spinous,  and  hairy.  Chelip)ed8  equal,  broad  and  depressed,  almost 
naked;  menLs  scabrous  above;  i-arpua  minutely  spinulose  and  anned  with  four  spines  on  the  inner 
«lge;  hand  uniformly  minutely  granulated  with  five  tubercles  on  the  inner  edge  of  the  pahn;  fingers 
with  sharp  cutting  inner  e<lges;  tips  not  spinifomi;  immovable  finger  concave  Ixilow;  dactyls  nearly 
three  times  as  long  as  the  inner  edge  of  the  palm.  Ambulatory  feet  above  scabrous,  spinulose,  and 
setose;  dactyli,  with  a  dense  seric»s  of  longer  seta'  along  the  superior  and  inferior  edges.  The  inner 
side  of  the  penult  and  terminal  joints  in  the  left  second  foot  is  concave. 

The  following  are  the  measurements  of  a  female  specimen:  total  length,  3  inches;  length  of 
carapace,  0.77;  breadth  of  front,  0.40;  length  of  eye,  0.41;  length  of  chelipe<Js,  1.05  inches." 

A  male  and  a  female  of  this  species  were  taken  by  the  Fish  Hawk  at  Mayaguez,  Porto  Kico.  The 
eye-stalks  and  chelipeds  are  a  rich  orange  re<l.  The  sj)ecies  is  readily  distinguished  from  all  others  of 
the  genus  yet  found  in  the  West  Indian  region  by  the  broad,  spineless,  evenly  granulated  hands;  its 
nearest  relative  is  the  Paffurist^it  digueti,  of  Bouvier,  found  on  the  west  coast  of  Mexico. 

Pa^piriBtes  spinipes  A.  Milne-Edwards.     Plate  4,  fig.  6. 

Ffitjurif'lut  ifpinipes  A.  Mil  lie- Edwards,  Bull.  Mus.  Comp.  Z<k>1.,  viii,  p.  44,  188U. 

Prif/wr/Wtj*  rix*/r  J.  R.  Hendeixm.  Challenger  Report,  xxvii.  Anomura,  p.  78,  pi.  vui,  fig.  3,  1K8^. 

Pnrpiristf*  itpinipf;*  A.  Milne-Edwards  A  Bouvier.  Mem.  Mil«.  Comp.  Zool.,  xiv.  No.  3.  p.  33,  pi.  m,  figs.  1-13.  189C?. 

The  roetnim  b»  broad  at  the  Ijase,  the  Jrides  are  straight,  meeting  at  the  sharp  a|)ex;  from  the 
lateral  projections  the  front  retn»ab»  rapidly  and  rounds  into  the  sides  without  forming  an  appreciable 
angle,  as  in  P.  It/matti  and  P.  mtji  The  eye-stalks  are  very  nmch  longer  than  the  greatest  width  of 
carapace.  The  carapace  is  more  convex  than  in  any  other  species  of  the  deprrxifUK  section  of  the  genus. 
The  peduncles  of  the  antennula  reach  the  c*ornea;  those  of  the  antenna  are  about  half  the  length  of 
the  eyes,  the  terminal  segments  are  unarme<l,  acicles  elongate^l,  slender,  with  tips  2  or  3  8pine<l. 

Taken  by  the  Albatrof»j  at  station  2354,  in  130  fathoms,  one  female. 

Pagnristes  rectifrons,  new  species.     Plate  4,  fig.  7. 

The  nostrum  is  triangular  and  i.s  inserted  posterior  to  the  general  line  of  the  fn>nt.  The  front  is 
remarkable  for  its  linear  appearance  from  angle  to  angle;  the  projeirtions  between  the  eyes  and  antenna 
are  low;  l)etween  the  liases  of  these  projections  and  the  antero-lateral  angles  the  margin  ia  straight. 
The  eye-stalks  are  but  little  shorter  than  the  width  of  the  front.  The  peduncles  of  the  antennula 
rea*.»h  the  coniea,  those  of  the  antenna  but  little  more  than  one-half  of  the  eye-stalk ;  the  terminal 
segments  of  the  antenna  are  armed  with  two  spines;  the  acicle  is  forked  and  has  a  prominent  spine  on 
the  side.  The  carapace  is  flattenefl  and  has  several  spines  on  the  side.  The  chelipeds  are  short  and 
rather  stout,  the  corpus  is  broad,  with  two  large  spines  on  the  inner  margin  and  several  smaller  ones 
on  the  surface  Ui'ar  by;  the  hand  is  bn>ad  and  is  shaped  very  much  as  the  hand  of  P.  t^riceu^y  as  shown 
in  fig.  17.  pi.  Ill,  Blake  Paguridie,  Edwards  <fe  Bou\'ier.  The  crest  is  armed  with  five  spines;  spines  of 
smaller  size  fringe  the  lower  margin  and  the  margin  of  the  dactyl. 

Pnijur'iMis  nrtifnms  is  separated  from  P.  sericewt  by  the  much  shorter  eye-stalks,  by  the  front,  which 
in  st'nrru.'<  h  n«»t  so  straight,  and  by  the  flifferent  annature  of  the  hand  and  carpus. 

Dre<lge<l  by  the  Ffsh  Hawk,  at  station  6085,  in  14  fathoms,  one  male  in  the  shell  of  Stromhtts 
pmjilis, 

Pagiuristes  lymani  A.  Milne-Edwanls  <fe  BouWer.     Plate  4,  fig.  S. 

PiujHriMttsliimani  A.  Milne-Edwarda  cV  Bouvier,  Mem.  JAus.  Comp.  Zool..  xiv.  No.  :i,  p.  49,  pi.  IV,  figp.  13-22,  IMtt. 

The  n>stnnn  Ls  a  nnmded  lol>e  in  the  sinus  behind  the  eyes;  from  the  projei'tions  which  limit 
this  sinus  the  front  rounds  grariually  into  the  lateral  margin.  The  eye-stalks  are  short;  when  laid  off 
on  the  fn>nt  thev  reai'h  from  the  mi<ldle  of  the  insertion  of  one  antenna  to  the  middle  of  the  other. 
The  pe<luncles  of  the  antenna  reach  the  l»a.«e  of  the  cornea  and  those  of  the  antennula  extend  l)eyond  for 
three-fourths  of  the  length  of  the  la'^t  segment.  The  tenninal  segment  of  the  i»eduncle  of  the  antenna 
is  unanne<l.  The  sides  of  the  cara|iact»  are  roughene^i  by  spiny  granules.  The  chelii>e<i«  are  small, 
the  hand  is  narrow  with  a  few  rather  large  tu>)en-ular  granules  on  the  surfa<v  and  four  spines  on  the 
crest  of  th«*  palm:  the  lower  margin  of  the  i>alm  is  concave  at  the  l^a-^^e  of  the  immovable  finger: 
the  closeil  fingers  show  a  small   hiatus.     The  up|)er  surface  of  the  carpu.*^  has  three  rows  of  spines. 

•2d— F.  c.  B.  lyuQ-io 
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four  lanre  oiu-s  on  tho  hijrh  inner  niarj/in  and  nix  (»n  tlie  surface  a  little  nearer  the  inner  niaT^n  than 
the  outer,  which  is  annetl  with  six  s]>ines  jjra<le<l  in  size,  tlie  distal  one  l)ein^  the  larjreyt. 

One  s|XH'inien  of  this  s]»e<'ies  was  dre<l^e<l  hy  the  AUmlronA  at  station  2H59,  in  509  fathonii^. 

Pag'uristes  triangrilatus  A.  Milne-F/<1  wards  iV  Houvier.     Plate  4,  tijr.  9. 

Pti;ftfri/'tfs  triniifnif'itiiy  A.  Milm-Kdwanls  tV  Bonvior.  Mt'fn.  Mn*..  ('uni|».  Z<m»1..  xiv.  No.  :>.  i».  ^0.  pi.  iv.  fi^H.  6-12,  1898. 

The  rostrum  is  sliv?htly  elonpitt^l,  acuminata?,  the  lateiiil  i)n>jeetinns  are  rendered  prominent  }>y 
the  margin  Iwhind  the  antenna,  which  retrt»ats  in  a  straijrht  line  to  the  anten)-lateral  angle.  The 
})eduncle  of  the  antenna  is  four-fifths  as  long  a**  the  eye;  the  |K'<luncles  of  the  antennula  are  muirli 
lonjrer.  This  si^ecies  can  hedij^tinjriiisheil  from  all  of  the  others  hy  the  triangular  crow  sneirtion  of  the 
dactyls  of  the  second  pair  of  ambulatory  feet.     Color  <»f  eye-stalks  light  rose  j)ink. 

A  numl)er  of  sjH'cimens  were  taken  hy  the  AfhafnuM  -M  station  1*121,  in  31  fathoms,  oK  Trinidad. 

Pagnristes  grrayi,  new  spi'cies.     IMate  n,  (ij^s.  I  and  h/. 

The  outline  of  the  front  is  cl^.^dy  like  that  of  1\  pmirtirtpn:  it  is.  however,  well  sei^rated  from 
that  s[)ecies  hy  the  character  of  the  rostnun  and  also  of  the  eye  scales.  .V  (*omparison  of  all  parts,  while 
showing  the  close  relationship,  shows  a  ujarkeil  difference  in  detail.  The  rostnim  in  two  of  the  three 
sjK'cimens  is  arme<l  witii  latenil  spines  and  a  spine  at  the  tip:  this  latter  armature  is  also  found  on  the 
rostrum  of  pnuctKTim.  The  largest  s]»ecimen  is  a  female;  in  this  cast*  the  rostrum  has  two  spines  onea<!h 
side;  in  a  smaller  specimen,  a  male,  there  is  hut  a  single  spine  on  each  side;  the  other  small  sjieeimen 
has  a  spine  at  the  apex,  hut  none  on  the  side. 

The  i)e<luncles  of  the  eyes  are  elongate  hut  shorter  than  the  front,  the  Si*aU*s  an*  rather  bmati  at 
the  end,  armed  with  a  spine  at  the  outer  angle;  the  inner  angle  is  produce<i  slightly,  making  a  notch 
Ixjtween  it  and  the  si)in«'.  The  pe<luncles  i»f  th»*  antenna*  are  hut  little  more  than  «me-half  the  length 
of  the  eye-stalk;  there  are  three  spines  on  the  terminal  sejrment;  the  spines  of  the  acicle  are  largi*. 

The  cheli|HMls  are  stout  with  a  hroad  hand,  as  in  ininrtUrjh^;  the  spine*i  are  larger  and  more 
numeroiw;  the  homy  tips  of  tlu^  sjiines  are  much  more  prominent.  The  inner  surface  of  the  palm  is 
much  more  spiny  than  in  pnnrfireps;  the  spines,  as  in  other  places,  are  large  and  hlack-pointed. 

The  fii'st  pair  of  ambulatory  feet  ai*e  spiiiose;  the  spines  have  the  same  characters  aa  those  of  the 
chelii>eds;  the  crests  of  t\w  j>ro]M>dus  and  tlactyl  an*  thin  and  overhanging,  fonning  a  deep  sulcus  on 
the  anterior  siu'face;  the  spines  of  the  posterior  pair  of  l(»gs  are  very  nuich  less  in  nunil>erB  and  size. 

San  Antonio  Bridge,  San  Juan,  Porto  Kico. 

This  sjM'cies  is  name<l  for  the  collector,  Mr.  <i.  M.  (iray,  <»f  the  Marine  Hiologitral  Lal)oratory  at 
Woods  Hole,  >hiss. 

Oenns  MTJKIDA. 

The  foll<»wing  is  the  key  to  the  s»'cti»»n  of  the  genus  Mmiitla,  of  whi<'h  M.  Ktlinjuioul  is  the  tyj)e: 

n.  Without  iiiifldlf  K"siric  spines Kfim^mmi 

an.  With  inicMlv  K»»>*l"f  >[»in»*s. 

h.  SupniiK-uhir  spinas  uliOi'ior  than  ihi- 1'\ I's;  not  »livt'rK«*iit Jlinti 

tth.  SnpnHM'uhir  spines  longer  tlian  the  <'yes;  (liverjreiit. 

r.  I*«>st<'rinr  inarK^in  of  tlie  earapaei"  with  more  than  on«'  pair  of  spitu*** n'rrmanni 

rr.  I'osterior  nmr^in  of  the  earapac'e  with  one  pair  of  spines affinh 

Munida  evermanni,  new  species.     IMate  '>,  tig.  4. 

The  rostrtim  and  stipra<M'ular  spines,  as  st'cn  from  alH>ve,  an»  about  as  long  as  in  'tflitnn^  but  differ 
in  U'lng  a  little  mon'  divergent,  not  so  roujrh.  and  the  supnioculars  are  broader.  The  sj)ines  of  the 
gastric  region  an'  as  in  a()i)ii.'i,  as  are  also  the  other  spines  of  the  caraj»ace,  with  the  exception  of  those 
of  the  iM)sterior  lM)rder,  which  is  arnuMl  with  six  or  eight  spine-s  in  place  of  the  two  conunon  to  the 
other  three  .»<i)ecies  of  the  group.  The  lines  of  the  campiice  <liffer  very  much  from  thost»  of  the 
other  species.  They  are  well  sej>arated  an<l  ciliated,  but  the  cilia  are  not  numen»us  enough  to  olisc'ure 
the  canipa<v;  the  lines  are  made  prominent  by  the  very  large  and  st^parated  granules.  In  com|)arison 
with  those  of  the  other  si)ecies  iw*rhaps  tnU'rcles  woul<l  1m»  a  more  suitable  name.  The  armature  of  the 
alxlonien  is  alnuit  like  that  of  ojfinis,  <'X(e]>t  that  the  spines  are  proportionately  larger.     The  (*heli{>e<Ui 
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an*  elongat«<l,  slender,  and  have  uiure  npine^:  than  the  other  Hpeciei*  of  the  group.  The  spinet*  are 
theniselveficharacteriptio,  )>ein);  thin  and  hrria<i.     The  <*re^  of  the  {lalni  )»ean«  aliont  ten  of  these  spinee. 

Station  6070,  in  220  fathoms. 

Thit*  species  is  named  f<»r  Dr.  Barton  Warren  Kveniiann,  the  fhief  naturahst  <»f  the  Fifth  Hawk 
expedition  to  Porto  Ric<.>. 

Munida  affinis  A.  Mihie-P^lwanL^. 

Munifin  nffinut  A.  Milne-Edwanlv  Bull.  Mu>.  Comp.  Z<m»1..  viii.  \k  4^.  1>^K). 

Munida  affini*  A.  Milne-Edwards  A  E.  L.  Bouvier.  Ann.  s<*i.  Xal.  Z<m>1.  i7t  xv.  xvi.  p.  3573.  l*m. 

The  roetnim  extends  })eyond  the  eyes  alnrnt  one-half  of  its  length.  The  supraocular  spinen  are 
a  little  divergent  and  extend  beyond  the  eyt*s  but  little.  Both  the  rortniin  and  these  spine^^  are 
roughene<l  by  sharp  granules.  The  gastric  region  has  normally  8even  spines,  the  large  gaetrio  pair, 
and  a  secondary  pair  of  much  smaller  ones  directly  behind  the  tiret  |)air  and  the  s]>ine  on  the  median 
line,  and  a  paired  spine  near  the  hepati<*  region;  sometimes  the  middle  spine  h&<  one  or  more  spines 
in  line  with  and  close  to  it.  There  is  a  paire<l  spine  on  the  branchial  region  behind  the  fork  of  the 
cer\*ii-al  suture,  and  a  spine  on  the  me<lian  line  on  the  anterior  mai^n  of  the  irardiai*  region.  The 
posterior  margin  of  the  carapa<-e  is  anned  with  one  pair  of  spines. 

The  transverse  lines  of  the  mrapace  are  crowded  and  broken:  the  granules  nith  whi<"h  these  lines 
are  set  are  ver>*  small  an<I  sharp;  the  cilia  of  the  lines  reach  from  line  to  line. 

All  spe<*imens  examineil  (about  twenty  j  have  a  patch  of  long,  silky,  iridesi-ent  hair  on  the  side 
of  the  branchial  region,  where  it  is  (*overed  by  the  knee  of  the  fifth  pair  of  lq?s.  This  hair  is,  at)  far  as 
I  have  l)een  able  to  obeer\*e,  altogether  lacking  in  the  related  species.  The  prominent  armature  of  the 
abdomen  is  the  middle  i>air  of  spines  on  the  second,  third,  and  fourth  segmenti*,  ui  connection  with 
the  spine  on  the  median  line  near  the  jxisterior  border  of  the  fourth  segment.  Smaller  spines  occur 
on  the  sides  of  the  armed  segments. 

Munida  •timpsoni  .\.  Milne-F^l wards. 

Munifin  tiimptotti  X.  Milne-Edward.-.  Bull.  Mu!>.  Comp.  2Sool.,  viii.  p.  47,  lisK).  Uendvixm.  Anoinura  uf  the  rhalleui^er. 
Zool..  xxvii.  p.  12«.  pi.  XIV.  fijf.  1.  18WI.  A.  Milne-Ed  ward?!  and  E.  L.  Bmivier.  Mem.  Miu*.  Comp.  Zool..  xix. 
No.  2.  p.  48.  pi.  IV.  figs.  1-13.  isiT. 

The  rostrum  it*  longer  and  much  more  slender  than  that  of  .V.  njffiitiM.  The  supraocular  spines 
are  a  little  divergent,  withtmt  granulations,  and  extend  a  little  l>eyond  the  i-omea.  The  gastric  region 
has  six  spines  pla<.*ed  as  in  Hhtti — two  pairs  in  line  directly  l>ehind  the  supraoculars  and  a  paired  spine 
near  the  hepatic  area.  The  transverse  lines  of  the  carapace  are  well  separate*!  an<l  l>ear  rows  of  cilia, 
which  m-cupy  about  one-half  of  the  space  between  the  ri<lges.  The  i>osterior  margin  of  the  (rarapace 
has  two  spines.  Three  .*«egments  of  the  al^lomen  are  amie<l:  the  fourth  segment,  in  all  specimens 
from  off  Haliana,  lacks  the  me<lian  spine.  A  si)ecimen  from  the  west  en<l  of  Cuba,  which  I  can  not 
sei)arate  from  S.  xtimjv*rnii  by  the  lines  <»f  the  carapace,  has  both  a  spine  (^i  the  middle  gastric  region 
and  a  median  spine  on  the  fourth  abdominal  segment;  the  rostrum  is  not  as  long  as  in  the  more 
typical  spei'imens  and  is  rougher.  A  numl.>er  of  spei'imens  from  that  loitdity  may  show  the  spwimen 
to  belong  to  a  distinct  sixties.  The  chelipe<ls  ot  the  typi<-al  specimens  are  long;  the  hands  bn:>aden 
slightly  froui  the  wrist  to  the  l>ase  of  the  fingers;  under  a  lens  twelve  or  more  spines  can  Ije  made  out 
on  crest  of  palm.     The  outer  surface  of  the  palm  is  set  with  sharp  granules  and  is  hairy. 

AnMtnn9  stations  21H*>  in  IW  fathoms,  2321  in  230  fathoms,  and  2:M1  in  143  fathoms. 

Munida  longii>es  A.  Milne-t^iwanl.'^. 

Munida  lontfiptr  A.  Milne-Edwanl>,  Bull.  Mn^.  Comp.  Z^mjI..  vili.  p.  5U.  18K>-81.  A.  Milne-Edwardx «];:  B«mvivr,  Mem.  Mua. 
Comp.  Zoi»l..  XIX,  N'o.  2,  p.  44.  pi.  III.  fipv.  *^13,  ik97. 

The  rostral  spine  is  a  little  shorter  than  the  lateral  spines  *»f  the  fn»nt;  the  eye-stalk  is  short  and 
very  nmch  constricte^l,  while  the  c<»mea  is  spreading.  The  gastrit*  region  has  a  pair  of  slender  spines, 
as  is  usual  in  the  genus.  There  an*  three  spines  juj^t  l>ehin<l  the  cervical  suture — one  c»n  the  median 
line  and  one,  a  paire<i  spine,  near  the  middle  of  the  side.  There  are  three  or  four  spines  on  the  margin 
Ix^hind  the  suture  and  two  on  the  posterior  bonier.  The  second  and  third  alxlominal  segments  have 
each  seven  spines,  and  the  fourth  has  two.  The  ehelipe<ls  an<l  ambulatory  legs  are  more  than  three 
times  as  long  as  the  carajiaAV  fnmi  the  [M»steri<»r  margin  to  the  tip  of  the  n>stral  spine.     Li»gs  spiny. 

From  station  H070,  in  220  fathrmis. 
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OenuB  USOFTTCHUB. 

TTroptychus  uncifer  (A.  Milne- Fxi wards). 

Diptychiut  uncifer  A.  MIlne-Edward8,  Bull.  Mus.  Comp.  Zool.,  viii,  p.  63,  18S0.  A.  Milne-Edwaitls  &  E.  L.  Bouvier.  Ann. 
Sc'i.  Nat.  Zo<)l.  (7)  xvi,  p.  306. 1894;  alHO  Mem.  Mus.  Comp.  Zool.,  xix,  p.  140,  part  2.  pi.  xi,  flgs.  1  and  2,  pi.  xii, 
figs.  17-29,  1897. 

The  rostrum  extends  but  a  trifle  l>eyond  the  eyes.  Two  spines  on  tlie  antero-latenil  angles  are  all 
that  arise  from  the  carapace,  which  is  markedly  smooth.  The  carapac!e  is  broadest  about  one-fourth 
of  its  length  from  the  posterior  margin;  the  sides  are  but  little  arcuate.  The  chelipe<is  are  elongate*!; 
the  mai^ins  of  both  the  carpus  and  jmlm  are  parallel  except  near  the  articulations;  Angers  of  band 
hairy,  as  are  also  the  dactyls  of  ambulatory  legs;  hairs  on  other  parts  few  and  inconspicuous. 

Station  6065,  in  Mayaguez  Harl)or,  4  to  6  fathoms,  and  station  6070,  in  220  fathoms. 

OenuB  MUHIBOPfllB. 

Suljgenus  Orophoi.hynchuh. 

Orophorhynchus  platirostris  A.  Milne- Edwards  &  Bouvier. 

Orophorhj/nchiis  ]d(Uiro«tHM  A.  Milne-Edwards  &  Bouvier,  Ann.  S<'i.  Nat.  5^ool.  (7)  xvi,  t».  2K7,  1894:  also  Mem.  Mus.  Comp. 
Zool.,  XIX,  No.  2,  p.  114.  pi.  IX,  flKS.  12-15;  pi.  X.  Ak-  3.  1897. 

The  rostrum  is  broad  at  the  base;  beyond  the  eye-stalks  it  fonns  a  nt«rly  equilateral  triangle; 
its  sides  posterior  to  the  ends  of  the  eye-stalks  are  parallel.  Behind  the  n>stnim  on  the  gastric  region 
are  two  tubercles.  The  sides  of  the  carapace  are  arcuate  and  are  divided  by  two  small  notches  into 
three  parts;  the  posterior  part  is  emarginate  and  twice  as  long  as  the  lol)e-like  second  part,  which  is  in 
turn  more  than  twice  as  long  as  the  third  division,  which  includes  the  antero-lateral  angle.  The  cArpiis 
and  propodus  of  the  ambulatory  legs  are  carinate.  The  chelipeds  are  moderately  long  and  stout,  the 
hands  are  oblong-ovate. 

Oroj)horhy7whtu<  is  a  subgenus  of  Muiddopm  far  removed  from  the  typical  forms  of  the  genus. 

Station  6070,  in  220  fathoms. 
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THE  STOMATOPODA  OF  PORTO  RKO. 

By  ROBKRT  PAYNE  HIGKLOW, 
Of  the  j/iissar/iusr/fs  Insiituie  <>/  T('i'hnoi<tiry. 


The  report  herewith  presented  rehites  to  the  Cnistaeea  of  the  order  StoniatojxKlji 
eolleeted  hv  the  /Vx/^  ILnrl-  in  the  waters  of  Porto  Kieo  during  the  in  vest  itfat  ions  of 
the  U.  S.  Fish  Commission  in  the  winter  of  lsi>s-in».  Collections  were  made  at  11^ 
dred^in^  stations  in  the  harl)ors  and  otf  the  coast  of  Porto  Kico,  and  many  sj>e<-imens 
were  picked  up  by  collecting'  parties  in  shallow  water  in>on  the  coral  nn^fsand  shoiils. 
The  collection  consists  chiefly  of  two  common  s|M»cies,  iinmHlmtiihis  ursftijii  Hans«Mi 
and  Piit'udf^HtiHilla  vUlata  Miers.  The  three  other  s|x*cies  reprcs<Mited  are  Sqni1hi 
lni*>rin4id't(i  Bigelow  and  two  new  s|>ecies.  LysHnttpitlhi  pbinuifn  and  L.  iinii4Hjti4s*'hxix, 

The  Stomatopoda  may  Ik*  distincruished  from  the  other  malacostnicous  crustacea 
by  the  faet  that  the  stalked  eyes  and  tirst  piir  of  antennje  are  lK)rne  u|)on  distinct 
movable  segments.  The  canij^sice  is  small,  leaving  four  thoracic  segments  ex})osed 
behind  it.  and  the  rostrum  is  sej>anited  from  it  by  a  mobile  joint.  The  se<-ond  |>air 
of  thoracic  limKs  are  very  chara<'teristic  of  tht»  group,  l>eing  devc^loped  into  the  large 
raptorial  claws,  in  which  the  terminal  segment  (dactylus)  clos^^s  u|)on  tin*  ixMiultimate 
one  (manus)  like  the  blade  of  a  |>enknife.  The  next  thre<»  pairs  of  limbs,  although 
smaller,  are  of  the  same  pattern,  and  it  is  only  the  last  three  pairs  of  thoracic  limbs 
that  are  used  for  walking.  The  abdominal  appMidages  lK»ar  tufte<l  gills.  ex<*ept  the 
last  pair  (uropods).  which  are  armed  with  a  strong  prolongation  of  the  basjil  s<^gment 
ending  in  one  or  two  spines,  and  act  with  the  telson  a>  a  powerful  tail  rin. 

For  definitions  of  the  technical  terms  used  and  for  synopses  of  genera  and  s|x*cies 
not  represented  in  the  present  collection  the  reader  is  referred  to  the  reix)^  on  the 
Alhiitroxx  collections  (Bigelow  'm)  and  to  the  more  recent  memoirs  listed  on  j).  Irto. 

I  wish  to  take  thisopjx^rtunity  to  express  my  obligations  to  Prof.  H.  C.  Bumpus 
for  his  kindness  in  granting  me  every  facility  for  the  study  of  this  colle<'tion  at  the 
marine  lalK>ratorv  of  the  Fnited  States  Fish  Commi>sioii  at  \Vo<m1>  Hole. 

FiiT-s.  2,  H.  4  were  drawn  l>v  Miss  McKnc^v:  the  other  tiirure^  bv  the  author. 

Oenns  OOHODACTYLUS  LatreiUe. 

I)inguft*'tA. — Spe«'it»s  of  thij*  jrt^nus  an*  •liMin^ruislu'*!  \>y  tin*  |M»>M's>ion  «»f  a  flexi}»l«*  joint  l>etween 
the  sixth  alxloiiiinal  j«ejriiH*iit  an<l  the  teUon;  a  stronely  }»tiilt  aii«l  liiirhly  runvrx  IiIihI-VhhIv:  the 
<laetyhi>»  of  the  rapt<^»rial  rlaw  Iteiiij:  <lihite<l  at  tin*  has4\  withotit  lateral  t«*eth.  an«l  with  a  sharp  iiiiuT 
♦il^  that  fit?'  into  a  jiroove  on  the  nianiis. 

I/tirrftl  form. — A  douer'n'hthus  BnH)kH.  re<i>^izahle  hy  tlie  lollowiii^  cliararters:  Kyes  stalkinl; 
ap|>en<lajre#«  i-vii  ami  xiv-xvii  ]>n»s«*iit  in  the  «*arHer-t  statfe?^:  tel>on  u^-ually  «jna«lrare  or  hexatronal  in 
'jeneral  onthne,  sHphtly  wider  tlian  lontr.  longer  than  outer  spine  of  tir«»]>4Mi  an«l  notehe<l  on  the  nie<lian 
Hne,  an<l  with  nevermore  than  four  interuKNliate  «h'ntieles:  Innly  flonirate«l.  rarapa«v  narrow,  shallow, 
not  infol(1e<l,  without  prominent  ventro-lateral  anjjles.  jMisterior  latenil  sphies  tlo-n*  to  <1orsal  nie<1ian 
line  anil  at  least  half  at*  lonjj  a*:  <-anipa<v:  never  any  tra«-e  of  lateral  t<*«*th  u|M»n  the  raptorial  «iaetylus. 

lol 
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OonodactyluB  mratedii  Hhiimcii.      (FiicH,  I  nml  '-'.) 
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•rrHfilli.  Hail 
II>liiilx>kll-Slilliiii|i 

Brl..  XI.  p.  -IM.  \»».  K-.rmilaik',  CniKWiiiiliii  IriHn  Ihi-  Niiillli  llli'llli'.  IT<ii'.  Kixil.  Sm-.  I.on.1..  INW,  p.  35.  pi.  V.  Hit.  3. 
IHitjfiuMi. — A  (liiiwdtiiiyluf  liHvinj;  i',vliiiilri(«l  eyiw;  tlicniF^niiii  tmiiDvt'nK-,  witli  an  ai-iitf  medUii 
spiim  an  long  an  lialt  tin-  wiiltli  ol  the  roAtraiii  ami  clt-vaUHl  wnm-wlial  aUivc  tin-  roiimleel  lateral 
an|;let>:  a  Hinontli  lurainuv,  nearly  iiltlong,  the  (KiMteri'ir  umrj(iri  Ih'iiir  vitv  I'lijihlly  »-iimaive  ond  the 
rnundptlaiileriiir  luIeralHiiKlexpruit-i'tingforwunl;  hiiiiMHHly  rtr..ii(;iy  iiirivex;  the  lalemi  inargiiMof 
the  tirft  expiBHMi  thoradc  m'giiient  mit  pniiliii-e<l.  thi'  niMrKi""  "' ''"'  "<"'''  th"''-  !»'(.'ineiiti'  rounde<l;  the 
first  fivf  alKli>iiiitm1  wgtupiite  nnn¥Uh  hIhivc,  with  iijarpiial  <iiriiin-  iukI  roiiiiitol  )«i«leiior  lateral 
angliM;  pixtli  six  luminal  Megiiieiit  with  «  Icnijiitiidiiml  iliinul  iiintiii',  thi-  mihiiKilian  aixi  iutennetliatt; 
pair  iiehig  well  niiinili-cl  iiromiiieni-eH  iiiori'  or  \i.vi>  elliptiiiil  iri  onllini-  iinil  often  {HHHoeeinf;  a  inimite 
poeltrior  8|iiiie,  wliii'li  may,  however,  Ih-  oliiuilete  »r  ulm-iit,  the  l:i1er»l  |Niir  iiarri>w,  enilinK  in  tlie 


mf-IlHii  N'iiit': 


Htrc)»|i  jHwterior  lateral  aiifdes,  and  witli  a  tnii 
nirinii'  and,  wlien  the  alxiotiieii  ih  (nlly  exl< 
wynient;  /t  \t\li\i  rollliileil  liinxitiidiiiiil  domal  ] 
minute  nuitiile  tipx  and  liiinly  MnultHl  ..n  Ihe 
I«ir  olmolete;  'J  uiargiiiBl  carinie,  each  iiileri 
meiil'irji  nirian;  tlie  wirtai'e  of  tliew  m'nlpliirinpi 
iiieiitary  cariiue  are  uonietiines  KliRhtly  nerrated  u 
ehiiw  faint  iniiicatioiiB  of  a  |KWteri(ir  sjiim-;  and 
flkttenul  cur\'ed  siiinen,  of  whic:li  tlio  oiilf^r  (inc  it 
(Inirrnl  •lfi«Ti/itivH.—TWn'  form  ia  ho  very  i 
identitieii  it  with  that  Hiniiim.     S.  1.  Smith  ('(IHJ 
Anierii-au  n|»t«'iei»  and  the  true  O.  i^inigrn,  but 
spet-ies  and  to  [mint  mit  the  eharaeler  hy  whieh 
iBtie  is  the  Hiiiall  huj ■piemen tary  i«ritia  (m-,  Hg. 


<-.!.  hiddei 


iliate  II 


lint:  l)etw(v.i  the  oii.Ih  o(  the  lateral 

f  Ihe  |>iwl*Tior  marvhi  of  the  Hfth 

eltMin,  Hnhnioiiaii  r>|iin<-K  large,  with 

iliate  H]>in.T  jirominent,  and  lateral 

on  itH  inner  wide  a  jthorter  mipplr- 

lieing  miKicilh  and  |>olii"lieil,  exce[H  that  the  pupplt^ 

III  the  iiilernie<liale  ei'nlral  pminiiienite^  sometimes 

Ihe  lianal  iirolnngatioiiH  of  ihe  nrnpoil  ending  in  2 

the  longt'r. 

imilar  to  ';.  i-liiniyni  Fahr.  that  nioct  anlhorc  liave 

!ituted  that  lie  found  a  slight  differt-iiiv  U-tueen  the 

Hansen  ('W>)  in  Ihe  lirxt  to  dt-m-rilie  thi»  as  a  distinct 

i-ngnized,     ThiH  dlMtiiigiiiiihing  i-hanu-ter- 

nner  eiide  uf  each  intcnnetliate  marginal 
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Mrina  on  thi  telfon.  Thin  \>i  io>  small  a  charai'ltT  l)y  which  Ut  Hej«ratf  two  ppeneE,  otherwiM- 
U|i]iarently  iileiitiial.  thai  imf  woiiM  lie  iiichnw)  tii  miHiMMM  that  thw  iiii^ht  lie  a  rai^  of  inclividiul 
variati'iii.  Bill  thmiiich  tiw  coiirKiiy  "f  Dr.  Walter  Faxon  I  liavc  >ieeii  atile  to  cxatiiinf  the  material 
in  the  Museum  ol  Cnuiparative  Zmili^y  ai  Harvard  ColtcKe  and  tii  compare  iipetimens  of  (V.  irntetlii 
iilentitfetl  by  Dr.  llaiuwii  with  siMi-inienp  frcim  IH  limtlitiefi  on  the  Atlantic,  lieiiide«  thoeeof  thepre«ent 
onllei'tion.and  with Hpecimt^iix of  O.i-ltimgTii  from  16 liXTalities in  the  Pai-ilic  aii<l  Indian  oceaiv.  I  found 
ihat  tJiediffeivncepiiinteil  out  liy  Hanwii  in  |H>rfet-lly  cDnntant.  In  cvf ry  i<|ieciiuen  of  6'.  rhimgrii  from 
(he  Iniio.Pacificrtw"ii'l"' valley  lii'twtnilheiiitenneiliatemar>rinal  carina  and  the  centmljirominence*' 


Hto«c 


of  the  Iflwn  prewntcil  a  Hinoolh,  even  fto|ie.  without  tniiv  of  additional  larina.  On  the  other  hand, 
every  ><{tecimen  from  tin'  Atlantic  rvfcitm  jioaiieeped  the  Hiiiiiitemeutary  carina,  Kimewhat  varialile  in 
lentrth  and  ele\-atioti,  but  alwayc  diittiuvtly  |irei<en(.  It  tnay  lie  well  to  note  here  that  in  ciriler  to  xee 
(hii<  feature,  an  well  aa  the  other  i<eul]iturinp'  of  the  teliKin,  dirrtinctly,  the  i<urface  mm^  lie  dry.  In  a 
fliecimen  fnvhiy  llfteit  from  a  liollle  of  ali'ohol  and  <Mvere<)  with  the  li<|nld  it  is  not  easily  visible. 

ti,  •mfcf/it  i^  Tvadily  distiii)ruisheil  from  tl.  tpiniunui  Riicelow  and  '>'.  tiiiiiimiaimiiii  PfeSer  hv  the 
abeence  of  pricbltfi  on  the  donwl  wirface;  and  it  is  Beparateil  from  O.  ijlnhroii*  BniokH  and  G.  grtii^urmi 
Mieni  by  the  piisMtM<iii  of  only  three  central  lnuptiHlinal  carinie  hd  the  (elson.    There  are  small 
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additional  t'K'vations  on  the  tolnon  at  the  Iwises  of  tho  inteniuHliate  denticK^s,  in  front  and  a  little 
on  one  Hid<*  of  the  suhnuHlian  central  i»n>ininenet»s,  lH'hin<l  the  nie<lian  i>roniinenee,  an<l  alonfi;  the 
niaixinn  of  the  Huhnie<lian  and  interine<liate  spine.**,  fijr.  1.  In  front  of  the  niiniian  i>nmiinenee  are 
two  Hinall  pits  ()n  very  nhjjht  elevationn  of  tlie  Hurfaee  and  there  are  two  frroovet*  on  the  niden  of  the 
central  pmminenct*  near  it**  ix)Ht<'rior  end.  Tlie  tirst  antennje  are  fairly  lonjf,  the  second  joints 
extending  l)eyond  the  eyes.  The  ^*econd  i>air  extend  nearly  a.*»  far  forward  a**  first.  The  antennary 
scale  nlightly  excee<lH  half  the  lenjfth  of  the  carai)at"e;  the  carai^ace  iw  alnuit  one-fourth  the  lenjfTth  of 
the  iKxly.  Tlie  api)endages  to  the  walkinjr  legn  are  linear.  The  lNtu*a)  prolon^tion  u(  the  uropod  is 
lm)ad  and  flat,  and  the  two  spines  are  curve<l  inward.  Tliere  is  no  tooth  on  the  margin  of  either 
spine.  The  distal  segment  of  the  exopo<lite  is  alK.>nt  half  the  length  of  the  proximal  one,  which  beart< 
11  movahle  spines  l>esides  a  small  inmiovable  terminal  one. 

(hlor. — The  coloring  is  very  variable,  lH>th  in  shade  and  pattern,  and  is  distinctly  protective; 
varying  from  a  mottletl  grt^n  an<l  white  to  a  nearly  \n\Tv  olive  green. 

Siz*'. — Ix'ngtii  of  full-grown  sjxM'imens,  alK>ut  o  cm. 

Geographirnl  dixtrihution. — This  siHJcies  is  conunon  in  the  tnjpical  Atlantic  from  the  Weet  Indiee 
to  Brazil,  an<l  is  the  (mly  form  of  (ionodactyfui*  reporte<l  from  this  region.  In  the  waters  of  Porto  Ricx) 
the  Fiali  Ilav'k'  colle<'te<i  a  large  nmuber  of  si)ecimens  from  various  stations  on  the  eastern,  pouthem, 
and  western  coasts  in  dejUhs  varying  from  21  fathoms,  at  station  6()89,  west  of  the  island  of  Vie<iues», 
to  a  few  feet  of  water  on  coral  reefs.  The  most  numerous  collections  were  made  with  tangle  at  station 
6092,  north  of  Vie<iues,  depth  IH  fathoms,  coral  l)ottom,  and  by  shore  colle<"ting  in  Ensenada  Honda, 
island  of  Culebra. 

Jjife  hii<tonf. — The  early  larval  stages  of  this  siHH'iet^  have  Ikhmi  fully  descril)e<l  and  illu8trate<l  by 
Brooks  ('92).  The  eggs  are  de|M)site<l  in  burrows  excavated  by  the  females  in  piei^es  of  coral  rock 
lying  U|X)n  the  sand  fiats.  The  larva  hatches  in  an  Enrhthus  form  with  very  short  eye-stalks  and  the 
sutures  l)etween  the  fifth  and  sixth  and  In^twcvn  the  sixth  and  seventh  alMlominal  somites  undeveloped. 
The  alxlomen  In^rs  tive  i>airs  of  ap|)endages.  The  tirst  molt  <M'curs  alM)i:t  sixty  hours  after  hatching, 
and  the  second  alnnit  a  week  later,  when  the  larva  j>asses  into  the  typical  form  of  the  donerirhthxi*. 
Before  the  sc»cond  molt  Brooks's  larvje  remainnl  nt»ar  the  lH)ttom  of  the  atjuarium  and  fe<l  upon  the 
eggs  of  an  unknown  8jH*cies  of  Nu<libranch;  but  after  the  secon<l  molt  they  refused  this  food  and 
swam  at  the  surface.  Suitable  food  for  this  stage  not  having  l>een  <lis<'overt^l,  it  was  impossible  to  rear 
the  lar\'}e  further.  I-ater  stages  were  obtaine<l,  however,  by  colltn^ting  with  the  skimming  net,  and 
thev  are  des<TilwHl  in  the  memoir. 

Qenas  PSEUDOSQUILLA  ( Qa^rin)  Dana. 

Di(t(juo!*ix. — StomatoiKHla  with  the  sixth  alnlominal  segment  not  fuse<l  to  the  telson;  the  hind 
iKKly  smooth,  very  <'onvex,  an<l  narrow;  the  dactylus  of  the  raj)torial  claw  nuX  <lilate<l  at  the  base  and 
pHJvided  with  not  more  than  three  lateral  teeth;  the  submedian  sjum^s  of  the  telson  long  and  with 
movable  ti])s;  an<l  not  niort*  than  four  intermediate  <l<'nticles,  usually  one. 

[jdinolform. — We  are  intlebted  to  Clans  for  the  detennination  of  the  larval  fonn  of  this  genus,  t<» 
which  Brooks  (^Hiy)  has  given  the  name  Pscjuferirhthux.  It  may  l)e  recogniztHl  by  the  following  chara**- 
ters:  Kyes  stalkt^d,  api)endages  i-vii  and  xiv-vvii  present  in  the  earliest  stages,  hin<l  Ixxiy  very  long; 
telson  limger  than  wide,  sometimes  ovate  in  general  outline;  carapace  narrow,  at  least  twice  as  long  as 
wide,  short,  witlnuit  pnuninent  ventn>-lateral  angles,  short  rostrum,  and  i>osterior  lateral  spines  short, 
usually  only  one-fourth  or  one-third  as  long  as  the  cara|>a<*e,  and  plac(»d  near  the  dorsal  nuHlian  line. 

Pseudosquilla  ciliata  Miers.     (Figs.  S  antl  4.) 

J  Siitiilln  n'li'ita,  Frtbriolus.  ?:nt.  Pyst..  ii.  p.  512.  IT'.Ki. 

S(iuilhi  »tiiUfrr(i,  Ijimnrck.  Hist.  Aiiini.  nuis  V«*rt..  v.  p.  is«».  isis.     l^itrclllo,  Km  yl.  .Moth.,  x.  p.  47'J.  IS-Jft. 

PdrudoMffui/taMti/lifirn.  Drtiiii.  \\  S.  Kxpl.  Kxp..  xui.  CnistiUTu.  i.  p.  fi'J-J.  ISVi.      ••  Von  Martrn*..  Arrh.  f.  Nnturif..  xxxvill, 

p.  14r».  1K71>. 
J*it/iiflinti/uiHii  rilidtn.  Miers.  Sqiiillida'.  .Vun.  ami  Ma»f.  Nat.  Hi»*t..  I'n.  V.  p.  1(W.  ls>i(».     BnM»ks.  Voyage  of  Ch(Uh Htff'i;  xvi,  p. 

'<^,  IKH;.     Bi^relow.  Stonmto|K»(la  colh'fii'd  l»y  thi-stcanior  AlhatroMn,  Phm-.  I'.S.  Nat.  Miis..  xvn.i>.  499,  l**^-     HanmMi. 

Isoi^xlon.  Cuinarrrn,  urn!  Stomat<»p<Mlt«t».  Kiigt'b.  Plank.  Kxp..  ii,  <J.  «-,.  p.  M,  1SH5.     lUinkin.  Crustart'a   from  th«« 

Bahama.'*.  Ann.  .N.  Y.  Acad.  Sci..  xii.  p.  li^'wi.  isys. 

DKupwulx. — A  Ps('ii(!()M(/iillla  with  <"ylin<lrical  eyc*8;  the  dactylus  of  the  raptorial  claw  slender  with 
three  teeth,  including  the  terminal  one;  a  smooth  rostrmn  without  spines  or  acute  angles,  wider  than 
long;  lateral  margins  ()f  the  exposinl  thoracic  w^gments  slightly  pnaluceil,  the  first  acute,  the  others 
more  or  less  roundeil,  the  st»<'ond  obli<|uely  truncat«Ml,  and  the  fourth  notclu^l;  the  first  five  alMlominal 
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■i^inentii  stiiooiIi  anii  Hilhmit  mriii;!-  nr  ^iiiii<-^,  i-xn-].!  inB-tprior-Iateral  J'l'imf  on  thf  f'Hinli  ami  liflh 
i^iiicnt^;  ^ixtli  uTriiicnt  n-it)i  H  ^InniK  -[liiit^.  thv  inffnixiljate  jiair  ah^iiriK  fartlitr  ionvani  iIihii  ihi- 
olhen'.  aUmt  liaK  way  lictwven  iht-  aiitvri'ir  hiiiI  |>•^^<•^i••^  ttiarvins:  a  hi^tli,  iiamiw  itwi  t-mliiitr  in  a 
i'I>ineaiiil  tt  ndit-rcarinn'  imilic  tcl.-">ii.  •■nc  |>air  •iii  tin-  lateral  iiiar^iii>,  ami  i«<i  )«]■>■  ttnaipeil  tii-arthf 
rnvt,  t)ie  |kair  iit^rtvl  tin-  i-ri-sT  licin)!  ihc  smaller:  li  inarviiial  Hiiiiitv.  llit-  sulniieilian  |>air  Iihik  auil 
mnbiiv:  2  i^iiiiple  i']ii[iHy  mi  rhi'  IuniI  |>n-lii[itiHliiin  <>f  tlii'  iiri>|ii>i|.  ni  nhirli  [he  i niter  une  is  ilie  luniier: 
K  to  10  iiinlijte  ^pintv  on  tiiv  ex<>|HKli1.'. 

lirurr,^  ./^*Ti;tf .V,„ ,  — The  «i«-.-iMieii>^  in  ihe  c-..||,fti..n  Inmi  r.irt.i  Ki.-.>  .ijfler  in.iu  ^lielnV 
liewriiition  in  tliat  the  jHwlerior  niiiwn  "f  the  mruiwi'  is  n<ii  straiyhr.  luit  disiinelly  mm-ave,  anii  in 
having  minute  iMKitericr  lateral  iiiiineit  <m  ihe  fonrtli  as  well  a:<  the  fifth  alHloniinal  miniite.  In  his 
fipire  theliawl  pn'limgatioliof  thf  imilX"!  is  n>]>rcM-nt<>l  ait  extciiilintc  as  (aras  the  ti)nif  the  ex<>|H>iiite. 
and  the  einlopnilite  appears  !■>  eijnal  the  pn.xinial  sejnnent  of  Ihe  exciiMntite  in  lenjnh.  In  .mr 
sp^^'iniens  Ihe  Isisal  i.nibnKatii.n  e\tpi»lii  imly  m>  far  a»  the  tip  ■<(  the  en.ioji.-lite.  whiih.  however, 
is  eiinsiilerahly  limjter  than  the  pru\iinul  w^iiieiit  nf  tlii'  exiiiHxIiti'.  i  In  tijf.  4  the  haital  ]>n>lnn^lioii 
ill  reprewentfl  a^  a  little  tmi  lung,  and  the  spines  shonlil  ln>  nn.n'  slemler  anil  le«i  siniiinis  on  their 
inner  inaiviiii-.  i  The  distal  sequent  <ii  the  exr<[Mi>lite  is  lew  Ihan  Iwo-thinls  the  leiiKth  of  the 
proximal  one.  Brook*  found  thesi-  seinnents  to  lie  equal  in  i-pefiuienc  from  the  1^'itie,  hut  the 
distal  one  shorter  in  s]>eeiniens  from  St.  Thoiuai'.  He  fotinil  also  that  the  jmsterior  lateral  antHeK  of 
the  fourth  niKlominal  seeiiieni  wen-  ronnd'-l  and  « iihout  -i-ini'x  in  ."i*iimens  fn.in  the  I'ai-ifie.     Ilia 


iipeeinieus  fmn.  .'^l.  Thonia.-  diff.-n-l  from  lh'.s.-  in.m  llunolnin  in  having  the  »>].ines  ..f  the  l«f«l 
pnilontralion  <•!  the  nn.jiiKl  iiiual  in  leujrth.  Ilul  our  ^|«i-imens  from  I'-irto  Ki.^i  aim-e  with  lho(<e 
fn.m  Ihe  Pa.-ili.'  in  li^viiiL'  the  inner  sj.ine  ihe  loii^'er.  .\s  B^s.ks  ha-  |»inle<i  ..lit.  this  siH^-ie* 
proliahly  varii-  t.i  a  .■..n-i.leral.le  e>Ltent,  and  the  slight  .iifferen.-.-s  olw-rv.-l  .lo  n.,t  fnmisli  suHieieiit 
trronnil  f..r  .lividin^  it.  /'.  ■-•l--t.,  i^  diMininii>ihe.i  fn.m  /'.  ..n.-iM  Slien^  l.y  its  r-ylimlrieal  eye...  the 
even  '.f  /*,  -.r."i»«  lieilijr  ttatteiiol  and  i-lul>-*haiie.l.  It  is  s.-(«rateil  liy  the  numl-er  nf  .-iinn:!'  nn  the 
lel>«>n  (mm  all  oiher  s]a-.'ifs  havini:  a  -iniilar  liasai  prolon^tion  to  the  nroi-sl, 

r,,/.,,'.— Living .'i«<-imens  oln-rve<I  at  Itimini  <  KiL-elow.  '<i4>  shon<-<i  an-nx  variaticin  in  .'..lorin^. 
which  el.«^1y  n-M-ml.le<l  that  of  ';..„.,,h,rlul",  ..f,!..}:,. 

Si:r. — The  hir>rei4  s[iei-imen  in  the  pn-«ent  r-olle<lion  meajiun-s  S  em.  In  lenjrlh, 
^rViM/ru/Jii.ii/ i?wfi-i/.>i/ii.i..— This  is  |ierlia]is  the  ni'»"I  widely  <lislrHinie>l  of  all  the  Sioniatopmli'. 
It  is  i-ominon  in  the  West  Indie:',  livint;  on  sli.^als  of  .-oral  ruiid  as>«><'iat>-l  with  ti..„.^.irl,,l,»  ..raMii. 
and  is  funnd  also  at  the  Caiie  Venle  Islamic  In  the  Ind.^Pai-itii'  nition  il  Inis  lieen  taken  from  the 
Reil  Sea.  Mauritius,  t'eyiim.  Ja[ian.  and  frtmi  varimis  Utilities  in  ihe  Malay  .Vri'hipelaeo.  South  Sea 
IsUnds,  and  Hawaii.  On  Ihe  Porto  Kii'o  expedition  the  h"<'h  Hnirt  oliiatneil  sjieeimeiis  in  San  Juan 
Harlior.  Kniienada  Honda  in  Culehra.  Ma.i>-a)!Uex  Harbor.  Hoipieron  Ita.v.  Fajanlo.  I'laya  de  Honci-.  and 
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at  several  stations  in  the  shallow  sound  l)etween  St.  Thomas,  Culebra,  and  Porto  Rico  by  <lragging  the 
tanjfle  over  the  <'oral  bottom.     The  greatest  depth  was  20  to  23  fathoms,  at  station  6079,  off  8t.  Thomas. 

TAfe  hijit/rn/. — Hansen  ('95)  identifies  the  larval  fonn  of  thiH8i)eeies  under  the  name  Psewieriehlhus 
cxnnmunU.  In  the  earlier  stages  it  can  not  l)e  dist.inguishe<l  fn>m  the  very  similar  larva  of  Psendonqtiilla 
ofmlnta  Bnille  (Pstewlerirhthujt  distnupunidiun  Hansen) .  But  when  fully  develoj)e<l  it  may  be  recognized 
by  itw  smaller  size,  21  to  24  mm.,  and  the  ix)HseHsion  of  8  distinct  spines  on  the  uro|K>d  (Hansen,  1.  c, 
pi.  viii,  fig.  5).  P.  disdingneiidu:^  (A  this  size  does  not  have  the  upper  spines  of  the  uropod  distinct. 
When  fully  developed  this  specnes  is  longer  than  P.  amimnniH — over  24  mm. — and  has  10  to  11  of  thest* 
spines. 

Betw^een  this  stage  and  the  adult  form  there  is  an  interme<liate  stage  (Claus,  *71,  tigs.  26  and 
27r).  We  might  (»11  it  the  vwwnlactyla  stage,  for,  according  to  Hansen,  IWiidoMpiUht  lufmodnctyhi  of 
Milne-Eilwards  is  this  stage  of  P.  ontldta.  The  (^rapace  has  lost  the  larval  spines  and  the  whole 
appearance  of  the  ammal  is  very  much  like  the  a<lult  P^eudoaqniHu;  but  on  the  da<.*tylus  of  the 
raptorial  claw  only  the  rudiment*!i  of  the  two  lateral  teeth  may  be  seen  l)eneath  the  integument,  and 
the  telson  has  only  the  meiiian  carina,  the  others  not  l)eing  develojKHi.  In  our  sj^ecimens,  however, 
there  are  slight  elevations  on  the  tel«on  repre8€»nting  the  lateral  marginal  and  external  pair  of  central 
carinas.  Hansen  ha«  two  si)ecimens  of  this  stage  of  P,  eiliata  that  measure  from  the  tip  of  the  rostrum 
17.5  and  21.3  mm.  In  the  present  collection  there  are  five  specimens  in  this  stage  fR)m  three  localities. 
They  were  taken  in  Knsenada  Honda  in  Culebra,  San  Juan  Harbor  a  quarter  of  a  mile  from  Morro 
Castle  with  the  dredge  at  a  depth  of  4  to  7i  fathoms,  and  at  station  6092  lietween  Culebra  and  Vieques 
with  the  tangle  at  a  depth  of  16  fathoms.  These  spetnmens  have  the  following  lengths,  16,  17.5,  17.5, 
19,  19  mm.     Three  of  them  have  9  mobile  spines  on  the  uropod  and  two  have  8. 

It  is  probable  that  at  the  next  molt  thest*  would  pass  into  the  adult  form,  and  that  the  growth  at 
that  time  results  in  a  thickening  of  the  l)ody  rather  than  in  inc^rease  in  lengtli.  In  fact,  there  seems  to 
be  a  slight  shortening  of  the  l>ody,  for  in  the  trolU^ction  there  are  five  small  s{)e(!imens  of  the  adult 
form  measuring  16,  17,  17,  17.5,  and  17.5  mm.,  respe<!tively,  but  their  iKniies  are  much  thicker  and 
more  strongly  built  than  the  larva*  in  the  monodcuiyla  stage.  One  of  these  has  8  mobile  spines  on 
the  uropo<l;  the  others  have  9. 

Qenui  LTSIOSQUILLA  Dana. 

Diagnoftis. — **Stomatopoila  having  the  sixth  abdominal  segment  separated  from  the  telson  by  a 
mobile  joint;  the  hind-body  depresse*!,  loosely  articulate<l,  and  wide;  the  dactylus  of  the  raptorial 
claw  without  a  basal  enlargement  and  with  not  less  than  five  marginal  tt»eth;  no  more  than  4  den- 
ticles, often  only  1,  Ixjtween  the  intenne<iiate  and  submtxlian  marginal  spines  of  the  tels<m,  which  is 
usually  wider  than  long.'* 

Lanxil  farm. — A  Ly»ioerichthu^^  Brooks,  having  stalked  eyes,  appendages  i-vii  and  xiv-xvii 
present  in  earliest  stages;  telson  wider  than  long,  with  never  more  than  four  intermediate  denti<»les; 
IxKly  short;  carapace  large  and  wide,  infolde<l  on  the  ventral  side,  with  prominent  ventral  angles,  and 
posterior  lateral  angles  widely  separated  from  the  median  line;  hind-lxxiy  wide  and  flat. 

Lysiosquilla  plumata,  sp.  nov.     (Figs.  5  to  9.) 

Proinmoruil  diagmm^. — A  Lymo»quilUi  having  the  corneal  portion  oi  the  eye  nearly  globular  and 
set  oblitpiely  upon  the  strong,  nearly  cylindrical  eye-stalk;  the  da<'tyli  of  the  rapt4>rial  claws  with  nine 
marginal  teeth,  including  the  tc^rminal  one;  anteimary  scale  small,  less  than  half  the  length  of  the 
(!ara(»ace;  appendages  to  the  walking  legs  linear;  the  rostrum  shorter  than  wide,  triangular,  with 
rounded  ajwx,  hardly  overlapping  the  ophthalmic  st^gment;  the  carapat-e  smooth,  nearly  quadrate, 
without  acute  angles,  jjosterior  lateral  lol>es  slightly  prcMluced  l)ackward;  the  hind-lKxly  smooth;  6 
marginal  spines  on  the  sixth  alxlominal  segment,  the  intermediate  pair  arising  slightly  in  front  of  the 
margin;  the  telson  wi<ier  than  long,  convex  alK>ve  with  3  dorsal  carime,  of  which  only  the  middle  one 
ends  in  a  posterior  sj)ine,  narrow  lateral  marginal  carina',  i\  marginal  spines,  submeilian  jvair  long  and 
mobile,  the  other  pairs  shorter  and  (MirvcHi  slightly  upwani,  no  subme<lian  denticles,  1  intermediate 
and  1  lateral  one  on  each  side,  arising  from  the  ventral  surface  of  the  telson  and  jxartially  covereil  al)ove 
by  a  broad  lobe  of  the  margin;  uroi>o<is  with  a  very  narrow  ba><al  prolon^tion,  angle<l  on  the  ventral 
side,  without  serrations,  an<l  terminating  in  2  stout  spines,  of  which  the  inner  one  is  the  longer;  and 
7  mobile  spines  on  the  uropod,  the  distal  one  not  much  more  than  half  the  length  of  the  paddle. 
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Remark*. — It  \e  not  poeeible  to  give  more  than  a  jirovirional  •lewcriptino  rif  tluH  npecies  at  present, 
bevauw  tlie  only  mBi«rial  ai-ailablt^  ie  ooe  very  nnall  male  specimen.  It  is  ven*  probable  that  hill-grown 
indiv-idualH  will  be  fiinnil  lo  differ  from  this  tipet^imen  In  important  details.  Thia  is  especially  probable 
in  retcard  to  the  female,  for  sexual  dimorphisni  if  not  uni-ommiinin  other  species  of  the  fcnus.  Never^ 
tbeless,  the  form  here  de!^Til>ed  differs  so  clearly  from  any  previously  described  spet'i«<  of  Liifion/iiilia 
that  it  seems  worth  while  tu  place  it  upon  reconl.  The  most  nearly  related  species  are  Lx/iiioiiipiiUa 
ipinom  WiKvI'Maf^n  and  L.  iiiaini/Uffeiinii  n.  sp.  It  ilifierv  (roiti  the  former  in  the  alieeni-e  of  spines 
on  Ihesubmedian  dorsal  carinieof  the  telson,  in  havinp  thenmhtle  spines  of  the  lelson  longer  than  the 
others,  and  in  having  ^o  sulime<lian  and  only  one  intenneiiiate  denticle.  (Fig.  7.)  The  differeneee 
from  the  Utter  will  be  discussed  when  we  come  to  that  s)iei-iei^ 

I.,  jiliimiitii  is  not  identical  with  L.  Iricirhmt'i  Miray),  White  ('47i,  tor  uccurdiiiK  to  Miers  I'MO) 
that  species  has  about  a  dozen  minute  intennediate  denticlesi. 


Fioe.  -V.}.  LgriaK/miUa  plmmait 
Fljt.  7.  Ian  ihree  kbdomii 
tp.  bUB]  prolongiikin. 

Color. — The  iwlor  iiatteni  is  iniUi'ated  in  the  alii>hi>lic  i-iiei-iuien  by  vtie  prewmv  o(  dark  braurhing 
pigment  cells.  There  is  an  eye-spot  at  each  )Hii4erior  lateral  angle  of  the  fifth  thoracic  s^^ent,  a  <lark 
spot  on  the  two  sides  of  the  central  i-arina  of  the  telsun,  and  accnniulations  of  pignieni  on  the  sides  of 
the  teleon,  the  terminal  segments  of  the  uropod,  the  posterior  loltes  of  the  larapace,  and  at  the  base  o( 
the  roFlrum.  ^lore  wattered  pigment  cells  indiiate  a  symmetriially  mottled  pattern  co%'eritig  the 
whole  dorsal  surbce.     (  Figi^.  5  and  7.) 

■^'zr.  — ^The  specimen  in  hand  has  the  following  dimensions:  Total  length,  15.0  ituti.:  length  of 
carapaceon  mid-tine,  2.14  mm.:  width  of  larajiace.  2.ttmm.:  width  of  fifth  alsloniinal  savment.  ^.Omm.; 
length  of  telson,  1.4mm.;  length  of  antennary  stale,  1.2  nmi. 

LviUils. — (hie  male  specimen  was  taken  by  the  f'iih  H'lvk  at  station  WK!  in  Mayaguez  flarlnr, 
Porto  Bico,  unng  the  dredge  on  a  bottom  of  sand,  mud.  and  shells,  at  a  depth  of  2n  to  .1(1  fathoms. 
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riov.     (Fip-,  1IH..1:{. } 


LTBiosquilla  c 

I'rtrriniomil  •liifjiKwii'. — A  Li/niiuuiiiill'i  having  triaii).'nlar  I'j-iss,  the  inriieal  axip  iililiijue  and  sluirttT 
than  thf  p«4)iinoiitar  inii':  ra|>tiirial  <■]»«>'  with  a  xleiiiltT  <laiHyln)>  tHuriiit.'  ><  to  Hi,  iixually  9,  muiyiiial 
ttwUi;  wiiall  antoiiiiary  H'alt^,  leMi  tliaii  lialf  the  length  •>!  thv  caraitaiv;  ai'iieiidaKtv  to  the  walkiiiK 
\vffi  iiavar;  thfajiexof  tln'limaillyin-aU-  roctniiii  ui'uti^:  UMiniHith  <-ara|>ai-f  slightly  iiarr<)Wf'i  in  tniiit, 
with  rriiuiilfcl  aii);le!<,  thf  jxHiteriiir  liilcral  aiifcli-ri  bciii^  jinxluitHl  Imckwunl  hk  bnia'l  I'lbefl;  the  hinil- 
IkmIv  •lepn'wiiil  and  I'liiiHith,  f  xtvjit  fi>r  very  imrniw  lateral  marginal  luriiui'  on  the  firyt  five  abdominal 
MetcmeTit^,  nnd  six  I'liineK  on  the  iiciHteriiir  inaniin  »f  the  nixth  alxliiniiiiiit  H'^jient,  the  inteniiediate 
pair  lieiiiB  <i)nliiiiinii(i  H'ilh  luw  i.-arin;e:  the  telwui  wider  than  Uinii,  ruiivex.  with  '.i  tlormi  itirinie 
FtidiiiK  t'lB^^ridHy  iti  s{iituw,  imrniw  lateral  tiiaricinai  carinii'.  ti  iiiarifinal  !']>iiief.  oC  which  the  Kiibmedian 
pair  are  loni;  ami  iiioliile,  the  iutiTiiiiKiiate  ••m^  iaiw,  extetidi-d  downward  1h;I"w  the  ventral  surface 


ftnil  iiilieil;  ni>  !<iiliiiiedlHii  dentii'li':'.  :>  inteni 
Ilia:  alHinl  1:^  line  ^'llarp  ^vrraiinnH  on  the  In 

W.jniiri'..— I"[t(i)rtn[irttely,  the  materia! 
of  Ihii>  Pt'*^''*'''i  -  ''I'lall  male!'  iH'inif  all  ih. 
thf  iiretixliiiu,  hnt  differ^'  Inim  it  in  a  nniiil> 

But  the  [i..«t  "rf-.iarknhle  differ.-.i.'.-^  ar,-  to  I 


S  with   IlK^.  7,  X.  HJid  U. )      1'he  telHjn  differs  not 
,  lint  til  H  jrreuter  decree  in  the  form  of  Ihe  inat)ri 


im  the  dorwl  wide,  latenil  [lair  smaller,  similarly  eun 
i-.lialeand  1  laleml  one  ,>ii  eiirli  wdeariwinx  foiin  theniar- 
ler  niatvin  of  Ihe  hnaui  Imval  |irol<)n».'Hlion  of  the  uropod, 
r:  anil  li  mnliile  ifpinex  on  ihe  e\o|KHlile,  the  dixtal  one 

is  tiKi  siantv  to  hI1i>w  inon'  tlian  a  pnivifional  detieriptiun 
t  is  nftor.l(Hl  l>y  t)ie  .iille.-ti.m.  it  U  el.«-ly  related  to 
r  of  srHkinj!  iHi-uharitii-s.  The  fiM  jwir  of  antennie  are 
lon^THs  it  ishroHd,  and  aeiite.  l('oin)Hin'Itp<.  5  and  10.) 
i|iare  tij{)<.  12 


I  l>ei 


I  s,,i, 


Imvintr  three  <lareal 
niiKie  of  ori^tin  of  oentidra. 
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In  tli<-iin>|»Hl!'  tltcIwNil  |>n>l<>titaitii>n  liutiaufiiiiivlyiUflcn'iit  fonii.  hiiiI  thi-)<e)!nH'nti'<i(  tht-limbchow 
markvl  i|ir<>iiiiiliirili<i'  of  !<Iih])i-  am)  pm|iortion.  It  will  !■•  ni>te<t  iliat  in  the  fnnn  of  llip  telwm  thin 
epecit^  I'to^if ly  a|ipnM(-h«v  the  tceniu  hKiiJnf/nillii. 

f'Jur.  — In  tliealoihiilu-  ciHTiiiieri!' theivwa  wfll-murktil  lauil  nf  [lijriiient  on  hu-Ii  riiili' cicteuilinK 
the  whole  lenfrth  iit  the  himl-hmly.  Thti^  l>andi<  are  i-unnerte<l  t>y  line  mru'vetx'  lineMSt  llie  poHlerinr 
inaiyin  of  each  :«>niient.  The  lu)in>  of  the  t-arapare  and  the  jHi'teririr  part  ami  rvUv  of  the  leUon  arv 
alMi  pit^nente*!. 

.N'iW. — The  two  male  I'liei-iuieni'  have  tlie  foUowiiiK  ilinielli'ioiis  in  iiiillinieU-r!': 

TnullFnnb 1»..>  :^'.'> 

[.enph  ot  oir»[i«i-e  on  mlil-litw a. »          1. 0 

L«igth  <il  lelron !.0  'i.  1 

widib ol (.'•rapace 3.1         I.:;    . 

Width  otnniiBbduiiitiulxYincnt X.^          l.h    , 


mulilaleiii  at  ^Uliim  HU0>i  in  Mayainiel 
k'pth  of  IHI  to  172  fsthoniK. 


Diedtan  nplne'-l  the  (vKi 

f>-ii/rfi/.— Tilt-  /■■;-/.  H'i'rt  t<-.k  tlm-e  iniiall  K|«fi 
Harlxir.  with  the  lieam  trawl,  on  h  Rinil  an<l  ninil  l>o1 
Life  ft.*-r«.— Inknowu. 

Oaani  BQUILLA  fftbrtelu. 

/W/ii'*iw.^-'St al'ijula  1  laving  the  telM>n  at tacheil  tothe^ixtliaUlominal  siejnneut  liyamoliile 

jiuni:  the  h)Ui|-U>ly  ileprei^iei)  an>l  wiile:  the  ■laciyUii'  of  the  raptorial  rlaw  with  u»ially  not  nii>re 
than  tt  iHr-th:  as  a  nile  more  than  4  intermeiliale  itenticler'  on  (he  telson.  whi<-li  U  iiMially  lontcer  than 
wide:  and  the  inner  la.-«l  >j>ine  of  the  im'l-xl  the  lontn-r  of  the  two." 

himili>,nu,—\a  Alhwi.  Leaeli.  havinn  rtalkcl  eyes';  ap|H'n<UKt'>'  i  to  vii  and  xiv  to  wii  |in«eiit 
iti  ttirlie)<t  i<ta|Eei<:  a  telMin  twnerally  iK'taional  in  general  outline  with  nuineniiii'inteniietliateiientieln'; 
the  inner  Iwal  iii'ine'if  the  nru)>iHl  lontn-r  than  the'iiiler.  the  IkhIv  )nvatly  elontcated:  i^rapscv  tUl- 
lened.  eliminiliil.  Hn<l  narrow  •  widih  ii:qially  ala-nt  <ine-fonrtli  the  Icnfrth  i:  nnially  H-veral  thorsdc 
?«jniienti<  exi'ml. 

SquillA  intermedia  Bifielow. 
SjifMi  iHff  r«.>.(iir  Rlui'loH.  liiliN-  II»(>kiiu.  fntv.  i-in-,  v.,  I>«i|:  Vrit.  I'.  S.  Siil.  Mus.,  ivn.  [■.  -«i.  Ak-  l". 

IHniliafif.  —  .\  Si/iiill.t  ha\-in){  very  laniv.  nearly  T-chaiieil  eye*;  very  larjn'  and  ftninjf  tajilorial 
claws,  with  H  tcetti  ui»<n  t)ie  <Ui-lyhis:  the  nMriiiii  narmwi-l  in  fnmt  and  pn>vide<l  with  well-nurked 
inclian  and  lateral  curiiue:  5  Htnuiv  i-ariibi-  r.ii  ilie  •'ura|iiuv.  the  iii<iliaii  one  l>ifiiivale<1  in  front  and 
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liehind,  and  the  lateral  one  endin^r  in  spines  at  the  anterior  lateral  angles;  ]K>Pterior  lateral  marprin 
angled;  the  lateral  margin  of  the  tifth  thoracir  segment  pnMJuced  into  a  strongly  siekle-shaped  arute 
spine;  of  the  sixth  and  seventh  oblicpiely  truncated  and  very  a<'ute;  8  prominent  carin»  on  the 
alxlominal  segment**,  all  ending  in  spines  except  the  sul)me<iian  of  the  first  4  segment**;  a  low  crej<t  on 
the  telson,  ending  in  a  small  spine,  a  iM>st-anal  keel  without  a  spine,  the  dorsal  and  ventral  surface's  of 
the  telson  markini  by  numerous  curvtMi  lines  of  very  tine  pits,  6  marginal  spines,  and  4  to  (\  subnie<lian 
denticles,  10  to  13  interme<liate,  and  I  lateral  one;  thecrt»pt  and  dorsal  margin  of  the  telson  very  much 
thickened  in  tlu'  male;  the  marginal  thickening  l)eing  continuous  Iwtween  the  intennediate  spim»s. 

Remarktt. — This  sfKJcies  stands  in  an  inteniie<liate  position  l)etwt»en  two  I*ai*itic  forms,  S.  /tanfimen:tis 
Bigelow  and  S.  Hfonn'm  Bigelow,  from  lH)th  of  which  it  may  Ih'  distinguished  most  ea*iily  by  tlie  char- 
acter of  tlie  thickening  of  the  telson  in  the  maU»s.  This  feature,  as  well  as  the  numl)er  of  dentitdes, 
serves  also  to  distinguish  fidl-grown  si)ecimens  from  the  nearest  Atlantic  form,  X  fm/«wi  Say.  The 
latter  has  8  to  5  subme<lian  denticles,  6  to  10  intermediate,  and  1  lateral  one;  and  never  has  any 
thickening  of  the  carina'  on  the  alxlomen  or  of  the  margin  of  the  telson,  either  in  males  or  females. 

In  the  Porto  Rico  collection  there  are  4  young  males,  the  largest  5.5t5  cm.  and  the  shortest 
2.25  cm.  in  length,  which  si*em  Xo  l)e  S.  intermedia^  although  they  differ  from  the  type  specimena  in 
some  particulars.  The  ant*»nnary  scales  are  only  one-half  instead  of  three-quarters  the  length  of  the 
carapa<'e;  the  margins  of  the  sixth  and  st»venth  thoracic  segment**  (the  second  and  thini  exix>sed 
ones)  are  nr>t  acute,  but  rounde<l  at  the  apex,  and  l>ear  an  anterior  lobe  well  marke<l  in  the  sixth  and 
minutt*  in  the  seventh;  in  3  of  the  sjx'cimens  the  marginal  carinas  of  the  first  and  second  aMominal 
segments  are  tin*  only  ones  on  those  segments  that  bear  spines;  the  <lenticles  on  the  telson  are  3-4, 
H-9,  1;  and  the  exjMHlite  of  the  un>|M>d  iK^ars  9  mobile  spines.  In  the  largest  one  of  tlu^e  specimens 
there  are,  however,  thiitkenings  of  the  margin  of  the  telson  that  suggest  the  beginnings  of  the 
stnicture  characteristic  of  the  type.  When  we  rememln'r  that  this  s|KMries  was  de.scril)e<i  from  only 
two  siHM'imens,  a  male  and  a  female,  and  that  the  siKfimeiis  under  ccmsideration  are  evi<lently 
inmiature,  it  would  s<»em  l)etter  to  regard  them  as  all  of  one  s|)ecies,  {>ending  further  study  of  the 
fully  adult  form  and  the  younger  stages. 

Size. — The  largest  of  the  tyjx.*  s|H*cimens  wa*«  10.5  cm.  in  length. 

lAfcnlity. — (fulf  of  Mexico  and  tropical  Atlantic.  The  s|>e<*imens  collected  by  the  Fii<h  Hawk 
were  all  taken  in  Mayaguez  Harl)or  with  the  tH»am  trawl,  at  7|  to  18  fathoms,  on  a  nmd  Iwttom. 

Life  history, — Unknown. 
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REPORT  OX  PORTO  RICAX  ISO  POD  A, 


By  H.  F.  MOORE. 


The  IsoiKxla  coIItM'tcd  in  Porto  Kiro  hy  the  /V^/^  Ilan^h  durinj^  Jiinuarv  Jind 
Feliruiirv,  181M*,  inrlude  Imt  .seventeen  si>ecie.<,  }>ut  the  collei'tion  i.s  interesting;  in 
furni.shing  two  new  geneni,  one  of  <'on.sidera))h*  intere.st,  and  eight  sj^ecie.s  api>arently 
not  })efore  de.serilMHl.  In  all,  eleven  families  and  fifteen  genera  are  representetl.  They 
are  a-s  follows: 


Tri>R>.  Familit^.  I  Genera  uiul  Ni»ccics. 


<  'hi'Iifi-ra A{t?<*iHlida' 

Taiiaiilu:... 
KlaU'lHA-ni Cirulaiiida- 


Ai>M-u<ie>  c•^pinoeu^,  n.  fq>. 


Leptochelia  inccrta,  n.  »p. 
Cin.)bina  luayuna  Ivo. 
parva  Han>cn. 
'  obtruDcata  Richanlvui 

I  BraTK'hun>pu.«>  litturali>.  n.  wen.  au«l  >|». 

Comllaiiitla' C'orallana  trii-omb.  HaDK>i). 

i  AlfinmiMjv [  Aleiruim  hii^uta.  n.  «>p. 

I  -  Na)i(*«ira  rapax.  n.^eii.  and  •^p. 

.K»rida- Xj^  eoarinata  Richanlson. 

I  Rtjcincla  stjyniata  SchiiKltc'  «k  Mfinrri. 
AniltH-ni  laticauda  Milnc-EdwanJ^. 
Cilkva  caudata  Ivt>. 
Dynameue  {tcrforata.  n.  >p.  i 

Valvifrni Idotcida- CKiinti^pIanicauda  Ik'neilict.  j 

< Miixtihkti 1  Ji^iida* Ligia  >micili>.  n.  «p. 

Oniscida  !  l*hiU»<<Ma  culebrat.  ii.  >|». 


I'ymtiihoida- 
Sph.innnidii- 


All  of  these  are  littonil  or  shojil-waterss])eeie.s,  none  of  them  Inking  taken  in  water 
deeptM*  than  To  fathoms. 

AVi/  Ut  trif^j*  tnni  fnmUiei*  of  Porto  Him  it  ItunKjtUi* 

n.  Hind  iiiiit4-«l  with  tiiM  M.f?UK'nt  of  thorax:  tirst   {>airof  thonicii-  Iim)n<  chelate:  ple(»iMMl>  uiit  branchinl. 

»(lmetime^  A\r<m Tri»K-  <*ii Ei.irERA 

^.  Fir>t  aiitonnu;  bitlasrellate:  second  antennii-  with  intiltiarticuhitc  tlaKcllum \K»EriiiDA 

W;.  Fir»t  Hntcnn:e  unifluirellate  (flagclhim  olisolcM-ent  in  female >:  M.*c«^nd  antenna  without  M-ah-.  flagt'Hum 

^mall TAVAinJl 

on.  Head  and  lir-t  th«iracic  M,'i|nnents  not  united:  first  jiair  of  thoracic  limb^  not  clielate:  pIe«.»potK  all.  or  xome. 

branchial. 


*Kev  in  {lart  from  StebbiuK  after  Hauifen. 
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r.  TcImhi  uihI  urofKKl^  forming  a  ciUKlal  fan  (rxccpt  in  IfrnurJiurojunt^ Tribe  Flabellifrra 

'/.  rieon  <'<>n>;istinfi:  oi  six  free  sef^meiits;  un>|Kxls  with  lM)th  hranehe>  freely  arlL-uluteil  with  i>eduncle. 
/.  MuxiliiiH-'ds  with  the  "i»ilp"  free,  tiie  martrins  '»f  the  la>-t  tw<»  joints  more  or  less  Heto^e.  never 

fiirnishe<l  with  h(K»ks. 
First  niaxilla*  witli  tiie  plate  «»f  the  thinl  joint  tolerably  hnMul,  at  least  lowaird  the  niirhlle. 
/.  Maii'libles  with  the  ilistal  half  stent,  very  eiaispienous.  nneovere<l,  or  with  only  the  anterior 
margin  eoneealed:  from  the  base  towanl  the  mi*l<lle  din'Cted  forwanl  and  a  little 
ontward. 
.'/.  Mandil»le<«  with  the  rather  broad,  more  or  less  tridentate  rutting  e<l),'es  meeting;  »<4iiiarelyl>ehin<l 
the  lar^o  npi»er  lip:  th<'  seeoiidary  plate  and  jM*<Miliar  equivalent  for  the  molar  well 
develoi>ed. 
First  maxilla*  havinfj  the  plate  of  tirst  joint  armed  with  three  spines.  that<»f  tliird  with  many. 
J^e<"on«l  maxilla*  of  nuxlerati*  size,  the  three  free  iilati-s  very  setose. 

Maxillipt*ds  with  the  "i»alp"'  nithi-r  l»n»iid,  very  se't<»^e ('iRoi-ANir»,»; 

(to.  Mandibles  with  the  distal  part  pnMln(*i*<l  into  a  lon^  promiiu*nl  i>ro<-ev>.  the  pair  mneh  <»vt*r- 
lappin^;  llu*  secondary  i»late  and  molar  evanes(*tnt. 
First  maxilhe  haviuK  the  plate  nf  lirst  joint  unarmed,  of  the  thinl  (•arryint,'o:!e  very  K»nj: spine. 
Second  maxilla- small  and  fcel)le.  the  free  j»]atesulm(M  rudimentary  with  few  seta*. 
Maxillipeds  with  "palp"'  narrowi-d.  nut  very  ^itoM*  itla*  antc|K*nultimate  joint  rather  elon- 
gate)        ('oKALLANin.*: 

ft    Mandiblc>  with  the  di*-tal  half  nairrow .  most  or  all  of  i!  conccalfd  t)y  the  upper  jind  l(»wer  lips; 
fnun  the  ))>ise  towanl  the  aj>ex  directe<l  gradually  inwanl. 
First  maxilla-  havinp  plate  of  flrst  joint  unarmed,  of  third  (*arryinj;r  two  spines  or  only  one. 
.<ce(»nd  maxilla   feeble.  s<imi*timcs  vi*ry  small,  with  one  j»late  or  iioiu*.  the  seta-  ver>'  few  or 
none. 

Maxillipeds  w'th  tin-    '  palp'"  rather  br«»a<l,  with  im  chMjjs'atr  joint Al.nRONiI>^ 

rt.  Maixillipeds  with  the  "palj»"  cmbni(*inK  the  <one  fcrtned  by  the  di-^tal  jwirts  of  mouth  orpins, 

the  inm*r  upper   nuiru'in   and  apex  iu*vcr  setose.   th(*  a|K'X    and    sometiim>  the 
inner  upper  margin.  ><(  l<-a>t  in  the  males  an<l    tin*  f»*males  witlaait  e^KN  I'^-'iOK 
furnisheil  with  outward-curvc<l  liooks. 
First  nnixilhe  with  the  |»latc  of  the  third  joii.t  narrow  throuKh(nit. 
Distal  parts  of  the  mouth  or^an^  forming  a  short  subvertical  cone, 
.••ieecaid  mjixilla-  larKO.  elojjirati-.  and  pro}>orti«»nately  broa«l.  with  tvv»»  apical  plati*s  fiirnisluMl 

with  h(K)ks. 
Maxillipe<ls  with  the  fourth  and  llfth  joints  sometimes  «-oah*sced.  never  forming  a  lon^'  joint. 
h.  Mandibles  with  the  se(*ondary  i»lat«*  very  often  (perhaps  always)  visible;  the  "palp"  with  no 
inllated  j(»int. 
Maxilli|H»ds  commoidy  7-jointc<l.  sometimes  ljoitite<l.  llu*  last  joint  in  the  latter  ca<»**  nither 

short.  «)btuse .EfUDJli 

hh.  Mandibles  with  n(»  st*condary  plate;  the    "  palp"  in  tia*  a<lidts  with  the  lirst  joint  or  lM»th  first 
and  s(*cond  joints  inflated. 

MaxllliiK-ds  always  four-jointed,  tin*  last  joint  rather  loim  and  narrow,  subacutt* CYM(»TII(>ID>E 

(Ul.  First  five  seKUients  of  ph*on  fuM*d:  «»ne  branch  of  jihiimmIs  imnu)vably  fused  with  |M*«huicle SPH.iiR<».Mll).« 

I'C.  UroprxlH  folding  beneath  the  pleon  to  cov^r  the  pleopods Tribe  Valvifera 

Only  family  represented Iik»teid;e 

rrr.  rro|M>ds  tenuinal.  various.  Munetimes  liliform  or  conical,  somelina-*  valvate.  but  iu*ver  covering  mon* 

than  thi*  la.st  two  >eirmi*nts  of  alwlomen  below.     First  antenna-  with  three  short 

joints,  or  fewer,  or  wanting Tribe  Onistoidka 

/.  First  maxilla*  with  three  seta*  on  inner  plat(*.     ^In  tin*  one  genus  from  Porto  Rico  the  seeon<l 

antenna*  multi-articulate) Ligiidje 

ii.  Fir«t  maxilltt  with  two  seUe  on  inner  jilate.     (In  the  one  genus  from  I'orto  Uico  the  second 

antenna*  Iri-articulate ONlJJCIDiK 

Tribe    CHELIFERA. 

APSEII)II).+:. 

Apseudes  espinosus,  nt'w  s|»ecie.«. 

Cephalotliorax  short,  less  than  Icn^tli  of  lir>it  '.i  .si*jrn»euts  of  thomx,  sli^'litly  wider  than  lonjr; 
roHtrum  short,  pnxhu'CMl  to  a  mere  point;  eve-stalk.<  sliort,  projecting  hut  sliL'htly  iK'vonil  sides  of  he^id. 
First  8  sepinents  (»f  thorax  siiln'cinal  t«»  one  another  in  lenjrth  and  lireathh,  approximately  npial  to  head 
in  }irea<Uh.  I^'^t  8  sejjinents  narrower;  f(»urth  segment  longer  than  si«jrn»ents  2  and  'A  <'onihine<l;  fifth 
free  segment  ahont  e<inal  to  them;  sixtli  segment  ahont  three-fonrths  as  lon^'  as  liftli.  Kpimera  of  first 
3  sejrnients  not  evid(*nt,  none  of  tiie  segments  witli  lateral  spines;  epimera  of  last  3  sejrments  snuill,  in 
dorsal  view  i)rojeeting  slightly  from  beneath  each  sejrment  near  it^  articulation  with  its  suceess(»r.     Alnio- 
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iiu'ii  narn)wer  than  la^^t  eogmt*nt  of  thorax,  but  not  abruptly  ?<>;  the- first  5  Hejjnicnt8  equal  in  length  an<1 
smivA'ively  slightly  narrower;  ei»lle<*tively  aUmt  as  long  sa*  sixth  thorarie  segment;  lateral  margins 
roun<le*l,  somewhat  pro^luee^l  i><»steric)Hy.  TL*ls4>n  alx»ut  a»*  br«>a<l  a»«  long,  slightly  narn>wer  tlian  fifth 
s«>gnuMit  of  pleon,  biloUtte  jK>steriorly. 

Pt^lunele  of  antennule  as  long  a<  hea«l,  first  joint  stout,  longer  than  other  8  joints  eombinefl, 
se<ini<l  joint  not  half  as  long  a:?  first,  2  following  joints  sueressively  shorter;  2flagella  of  ecpial  length, 
ami  longer  than  |>e«lun<'le,  the  outer  somewhat  stouter,  with  17  joints,  inner  fiagt41um  with  !•'>  joint**. 

Antennae  alnmt  two-thinls  a<  long  a<  antennules;  jKHlunele  short,  eonsisting  of  5  joints,  first  aiui 
se<*ou<l  joints  stout,  stH-oml  fumisluil  with  a  s<-ale  In^si't  with  huig  seta*.  la:*t  .S  joints  short.  Flagelluni 
aliout  as  long  as  fiagi^lla  of  antennule,  c-iinsistimr  of  l.'i  .«*etiferoiLs  joints. 

Man4libk*8  st4)Ut,  with  a  onlentate  cutting  e<lgi»  and  a  3-jointi»<l  |>ali».  First  maxillae  tipped  with 
a  number  of  stout  brown  spines.  Maxillipe<ls  with  a  strait  4-jt»int4'<l  |»alp,  of  whieh  tin*  second  joint  is 
very  largt»  an«l  stout. 

r>etail8  in  relation  to  the  oral  jiarts  are  not  known,  as  there  wa^  but  one  sjieeinien,  mounted  in 
iKil.sam  and  not  dis^ieeteiL 

The  chelipe<ls  in  the  female  are  long  and  slen«ler,  the  fifth  joint  l)eing  the  longest  and  the  second 
almofeit  as  long,  but  stouter.  The  thinl  joint  is  prolongetl  distally  into  a  curved  process  furnished  with 
5  or  t>  long  hairs  on  the  <»onvex  margin;  the  sixth  joint,  with  the  seventh,  ivnistituting  a  slender  chela; 
no  molar  tulH»rcles;  cur\'e<l  mandn  of  "thumb*'  of  sixth  joint  with  a  row  of  .^lender  brb*tles;  a  row  of 
blunt  spines  on  cutting  e<lge. 

The  secon<l  i»air  of  liml*?  have  the  joints  stout  ami  furnished  with  strong  spines.  The  second 
joint  or  basis  has  5  «»r  ♦>  stout  curvi»<i  s]>ine:^  on  its  outer  margin.  It  is  longer  than  the  other  joints. 
The  terminal  <-law  is  fianke<l  on  each  side  by  a  strong  spine  attacheil  to  sixth  joint.  There  appear 
to  l)t»  but  5  fn»e  joints  to  this  and  the  following  limljs,  but  this  ap])earan(*e  nmy  l)e  due  to  defects  in 
the  mounting;  following  (>airs  of  lindts  more  slender,  the  la<t  ]Kiir  having  a  second  joint  almost  as 
long  a**  all  the  n*st,  ami  with  an  oblique  mw  of  small  spim»s  near  <listal  end  of  jiosterior  face  of  sixth 
joint. 

Then»  an*  5  i>airs  of  pleop<Mls,  with  U»th  branclu*s  1-jointt^l. 

rro]KHls  biramous.  the  inner  ranms  with  alxuit  5i>  joints;  outer  ramus  U>ss  than  oni*-half  as  long, 
with  al>out  25  joints.     The  jointi«  t»f  IkiiIi  are  of  irregular  length. 

One  sjHJcimen,  female,  fnmi  station  (5079,  2t)  fathom.^  ♦»  mm.  by  1.4  nun. 

TAXAII).* 
Lieptochelia  incerta,  new  species. 

Bo*ly  of  female  elongate,  al»out  five  times  as  long  a»*  broad,  slightly  narrower  in  iK)8teri<»r  part  of 
thorax. 

Head  narrower  in  front,  at  l>ase  of  eyes  about  two-thinls  of  greatest  width,  about  1.2  times  as 
long  as  broad,  length  about  etpial  to  first  3  thoracic  ?c?ginents,  slightly  pro<luce<l  l>etween  Iwises  of  first 
antenna'.  The  first  3  segments  of  thonix  sulKipial,  last  :{  al.>out  one-third  longer  an<i  subequal. 
Alxiomen  aljout  2.5  times  a<4  long  as  l<u*t  thoracic  st-gmt-nt,  than  which  it  is  slightly  broader;  first  4 
si»gments  about  etiual  to  one  another,  tlu*  fifth  segment  slinhtly  longer,  the  sixth  or  terminal  s«'ginent 
longi^st,  n>undc<l  jM>sterior]y  with  a  blunt  pnnt^ss  in  the  me<liaii  line. 

Eye-stalks  well  dcveloiK*<l,  nearly  a-:  wide  iis  I»:i.«hs  of  first  antenna-,  by  w*hi<'h  they  are  partly 
concealetl  in  dors;il  view;  first  antenna*  4-joint*Hl,  first  joint  st<.>ut,  much  longi*r  than  other  three, 
.«^H'«»nd  and  thinl  joints  equal,  fourth  joint  rmlimentary,  S(»mewhat  obliquely  atta<*he<l  to  thinl  and 
furnishe<l  with  alnmt  3  long  bristl**s.  thinl  joint  al.*»o  funiishc'tl  with  bristles  at  its  distal  eml;  seomd 
antenna*  aliout  as  long  a<  Utsal  joint  of  first  antenna*,  5-jointeii,  fourth  joint  longest,  al)Out  e()ual  to 
si*<*ond  and  thinl  joints  t«»gether,  .«ecoud  joint  with  a  stout  spine  on  inner  distal  angle.  Mandibles 
with  a  tridentate  cutting  t^lgt*  and  a  large  nn>lar  pnK*ess;  first  maxilla*  tenninati»<l  by  a  tuft  of  stn>ng 
spines,  |»alp  with  2  long  st'ta*;  maxillii»i*<ls  with  large  Iwisal  joint  and  a  well-<levelope<i,  strongly 
s«'tifen>us  ]»alp.  CheliiH'«ls  stout,  with  5  fn*i*  joints;  ventral  margin  of  i>enultimate  joint  not  .strongly 
i'urvtnl  at  lia.*H»;  thund)  rather  short,  me:Lsure<l  from  lia.**!*  of  dactylus  alH>ut  tlin'c-fourths  the  width  of 
pro(»odus;    second  thoracic  lind»s  with  the  ultimate  joint  somewhat  longt*r  than  the  penultimate 
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the  <'law  slender  and  ours'e<l;  next  2  \mTi*  shorter  and  Pt outer,  claw  nhort;  last  .'J  ]»airH  alw)  shorter, 
the  joints  furnishiMl  with  a  few  short  spines. 

Pleopoils,  5;  nrf)jK)ds  hiranius;  the  inner  ramus  l-joinHnl,  shorUT  than  tirst  joint  of  outer  ramus, 
with  a  tenninal  tuft  of  setie;  outer  ramus  r>-j<)int<Hl,  fifth  joint  lonjrest,  hut  shorter  than  |MHlunele 
of  urofKHl. 

Arroyo,  one  s|K>eimen;  C'ulehra,  one  s|x*eimen.     lienjrth,  female,  .S.S  mm.;  wi<lth,  O.S  mm. 

This  s^jeeies  is  <Ustinpiishahle  from  /y.  stiri/jyili  hy  thejjreater  proj)ortional  len^'th  of  the  dm-tylus, 
the  pro|>ortional  length  of  the  hend,  and  the  si^jjments  of  the  thonix.  the  shaiH*  of  tht?  hmt  alMlominal 
fK.»<:ment,  the  form  of  the  clielie,  and  hy  its  jjreater  size*.  It  may  i)ossihly  1h»  the  female  of  L,  rajHi.r 
Ilar^r,  of  which  I  have  s(vn  no  siKH'imens,  hut  is  considenihly  larjrer  than  Harjrer's  s|HH'imens. 

Tribe  FLABELLIFERA. 
C1R0LAXID.4:. 

Krft  to  Pitrto  Rirnii  f/nwra  ntnl  xy>fr/<'x. 

a.  Tnipods  normal,  forming  with  tolson  ii  caiKlal  fan,  inner  an^l*'  of  jH'ilunrlo  itnKhiot-d:  inaxilli{K.Hls  with 

r»-jointe<l  pulp:  jxHiiuu'l*' of  sc<'oinl  antenna-  .Vjointi'il:  first  plfojKMlsnot  o|H'r<Milar <'irf»laua. 

b.  AlKMit  first  10  joints  of  M^ccmd  antenna*  each  witii  '2  tnftstif  m-Uv  pMjecting  forwani,  tiic  wlioli'  funning 
a  i)nish  on  anterior  e«lK«'.    ClyinMis  with  a  pn>niinont  ol»tus<'ly  ix»inW*<l  spine  on  anterior  nmrjfin.. 

(\  nuiffnna  Ives. 
W).  Withoiit  brnsh-like  rows  <»f  »*et5r«  on  sceond  antenna-.     N<»  spine  on  clyiKMis. 

r.  Apex  (»f  telMHi  n>nn(le«1.  uro|)04ls  snbhitid:  llapelluni  of  first  antenna-  11  or  12  jointe<l ('.  fHinii  HanM>n. 

re.  AjH'X   of  telson   broadly   tnmeate;  tlie  nro|MMls   rounded   at   ends:  tlaKelbim  of  the  first  antennse 

H-jointe<l C.  iHrtuirntn  Rieh. 

no.  rn>iMKls  rt»seinblini;  the  pleofKKls  and  eoneealed    beneath    telson.  ]»e«luncle  slemler;  niaxil1i|Hfls   with 

l-jointe<l  palp:  iMKlunele  of  stvond  antenna-  l-jointed:  first  pleo|MMls  not  opercular  ..yfni/»r/*«rf*/mx.  new  fironuA. 
Only  sfH'eies It.  litfontlin,  n.  8p. 

Cirolana  mayana  Ives. 

Bo<ly  elonjrate-ovate,  alxnit  2.5  times  as  lonj:  as  hroad,  stmnply  convex.  Front  pnxluoeil  Ut  a 
triangular  deflexed  pnK*ess  united  in  front  of  tirst  antenuM'  with  the  (piadrate  n'ilexinl  |H>rtion  of 
epistome.  Head  to  hiUH'of  rostnim  alxmt  2.5  times  as  hroad  as  l<»n^.  front  on  es\eh  side  of  median 
pnx'ess  nearly  straight. 

First  segment  alxmt  as  long  as  heail,  fifth  and  sixth  almo.«t  as  long,  rest  of  s*'gments  shorter. 

First  alnlominal  segment  entirely  and  the  second  partly  con eeaUNl  dorsal ly,  the  next  three  etpial, 
the  third  laterally  con«*eale<l  hy  the  seventh  thoracic  segment.  T«*lson  alnnit  one-fourth  hnwder  tlian 
long,  suhtriangular,  lateral  margins  «'urve<l,  tin  with  short  .^et;c,  a  strong  dejuvssion  on  eju*h  side  of 
lateral  line  near  hase. 

Eyes  o(vupying  entire  lateral  margin  <>f  hea<l,  first  antennjc  reaching  to  the  middle  of  8(M*ond 
stigment,  with  a  10  to  12  jointcMl  tiagellum,  hu<t  joint  of  peduncle  with  a  row  < if  hristle-like  si»tie  on 
po.**terior  margin.  Second  antenujc  alxnit  twice  as  long  as  first,  rea<-liingto  end  of  third  segment,  with 
a5-jointed  jieduncle  and  a  tiagellum  of  fronj  21  to  24  articuli,  the  first  10  joints  (alnnit)  short  ami  hniiul 
and  furnisheil  with  2  rows  of  close-st .  seta'  near  the  anterior  or  outer  margin,  c(m.<4tituting  an 
outwardly  projecting  brush. 

Epistome  suhtriangular,  sid(«  slightly  incurve<l,  expan<le<l  ami  dorsally  reflexinl  in  front  of 
second  antenna*,  and  uniting  with  frontal  pr<M*ess.  (^lypeus  with  a  strong,  blunt  process  proje<^ting 
downward  and  forward  to  lK*tween  bases  of  .«<H*on<l  antenn.M'.     Mouth  parts  as  usual  in  the  genus. 

Thoracic  limbs  and  pkM)j)ods  not  peculiar.  rrojMHls  n'aching  In^yond  vm]  of  telson,  outer  raimia 
the  longer,  with  two  bhmt  sjnnes  near  tip  and  two  on  inner  margin;  inner  ramus  mort*  than  half  as 
broad  as  hmg,  its  outer  l)order  emarginate,  posterior  and  inner  borders  with  alxMit  live  spines;  outer 
l)order  of  external  ramus  naketl,  inner  and  iKJsterior  Inmlers  setiferous;  almo.wt  entire  Uinler  of  inner 
ramus  setiferous;  peduncle  with  a  few  long  set;«' on  inti«rnal  angle  and  several  spines  at  base  of  outer 
ramus  l)eneath. 

Specimens  from  HiHiuenm  Hay  and  C'ulehra.     Uirgest.  12.5  by  5.1  inn»  ;  smallest,  5.8  by  2.2  nun. 
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Cirolana  parva  Han^^en. 

Bmly  elon^te-ovate.  lietweon  2.5  an«l  2.75  times  a<  Ion?  ai*  broail.  Head  hroail  and  prodnced  in 
fnml  in  a  sk-nder  pn»ce«f»  l¥*twoon  tlie  liases  of  first  antenn;i'.  dt*flexi»<l  and  unitinj?  with  the  epb«tonw. 

First  Jt-jmient  <»f  thorax  longest,  the  next  five  .sulviiiial.  the  last  shortest. 

Fin*t  .^sejnnent  of  pU'«)n  hitlden.  thr  sef»»nd  s^inietinies  {tartially  s«».  the  fifth  longest,  hidden  at 
-iiles  hy  the  lateral  anjries  t»f  the  fonrth. 

Telsi>n  hniacl.  snbtriangiilar.  dorsally  uniformly  t^mvex;  tip  n'»nn<led  and  furnished  i^ith  aUnit 
••ight  spine^i. 

Fir^  antenmi'  reac^hing  to  aNnit  end  of  heail.  in  sitn.  about  a<  long  as  i>e<luncle  of  setYknd  antenme. 
fiajfellum  aU>nt  1 1  to  12  jointe«l.  Sei^»nd  antenna'  n*aehing  to  fifth  segment,  tlagvllum  25  to  32  jointed. 
Kpistome  pentagonal.  al>>ut  1.5  times  as  long  a<<  broad,  without  spine  or  prinv?^.  CIy{)ens  without 
pnN-es5»on  anterior  margin.  Foiuih  joint  of  second  an«i  thirxl  ]^irs  of  the  thoraeie  Iimli8  slender. 
rni^iTMls  shi»rt.  reaehing  hanlly  to  enti  4if  tels<»n.  Kami  snliev^oal.  nam»w  at  enils,  bifid,  their  margins 
furiiisluH.1  with  spines  and  a  few  short  setie. 

Specimens  from  Ma\*a^ez.  Puerto  Real.  Boqueron  Bay,  Ponce,  Arroyo,  Culebra,  ami  station  6079, 
20  fathonu?.     Largei<t,  8.5  by  3.3  mm.:  smallest,  4.6  by  1.3  mm. 

Cirolana  obtmncata  Richartl^on. 

Body  broail  and  short,  hanlly  2.25  times*  as  long  as  broa<l:  head  al)out  twice  as  broad  as  long,  front 
pro»luce<l  in  middle  line  into  an  acute  pnicesslietween  the  base:?  of  first  antennji-;  first  antenme  slightly 
longer  than  pedun(*le  of  second  antenme,  [teduncle  2-jointed.  flagi*llum  S-jointeil;  (peduncle  of  st^cond 
antenuie  5-jointe<i.  flagellum  broken,  longest  piece  with  12  joints. 

Epistome  pentagonal,  altout  1.5  times  as  long  as  bTtia«l.  uniting  with  decur\*eil  tip  of  frontal 
prxx*es«.     Mouth  parts  as  usual  in  the  genus:  maxillii^s  with  a  o-jointetl  [>alp. 

First  s^:ment  of  thorax  alxmt  as  long  as  head,  the  following  six  about  two-thinls  as  long,  and 
e<|iial  to  one  another:  fourth,  fifth.  an<l  sixth  joints  about  e«iua1  to  tme  anotht*r  in  witlth:  first  segment 
Uiit  prxxlueeil  i»osteriorly,  but  prx>jecting  forwani  at  si«les  to  embraiv  the  evv*  laterally:  the  epimenm 
•  if  seci.»nd  segment  slightly  j»rf>duceil.  but  nnrndeil.  the  following  segments  sinxt^y^sively  more  produce«1, 
more  ai'tnally  angle<l  and  bniailer,  the  last  reat^hing'  U*  almoeft  fiosterior  dorsal  bonier  of  "fourth 
aUlominal  segment.     All  but  the  second  epimenm  <:an  Ite  seen  in  diimal  view. 

The  thoracic  limW  are  short  an«l  stout:  the  seventh  j«»int  is  strong  an<l  curvetl,  in  the  second  an  \ 
thinl  pairs  of  legs  equal  to  the  sixth  joint,  and  in  the  other  (lairs  almost  equal  to  it. 

The  first  abdominal  r^egment  Ls  narrow  and  hidden  at  the  sides  by  the  last  thoracic  segment:  the 
next  two  joints  are  about  e«iual  in  length  anil  with  their  lateral  mai>nns  prodm^l,  the  posterior  angle 
of  the  thirxl  embnu'ing  the  fourth,  notched  ventrally  to  fmbraix*  base  of  cau<lal  peduncle  and  rea^-hing 
lieyond  the  lta.9e  of  the  tels<»n:  fourth  joint  pn»du<\Hl  laterally  and  covering  the  sides  of  the  fifth  and 
the  lateral  margin  of  base  of  telsi>n.  Fifth  segment  longest,  first  shortest,  the  rest  equal.  Telson  nearly 
three-fourths  as  long  as  broad,  lateral  bonlers  nearly  straight.  bn»a«lly  truncate  liehind,  the  posterii>r 
Umler  with  about  6  short  spines  and  a  number  of  stout  seUe. 

Pe»luncle  of  uropods  with  inner  angle  pn:»«lnciHl:  inner  lamella  bniad,  r«»unde<l  behiml.  reai*hing 
to  aU»ut  end  of  telson.  its  margin  anncil  with  short  spines  and  furnislu*<l  with  short  .<et:i':  outer  lamella 
with  its  inner  and  t>uter  U^nlers  i*ur\-et|.  sub(iarallel.  n>unde<l  behind,  funiisheil  with  spini'S  and  .•«etae 
on  outer  and  posterior  margins. 

i>ne  sinvimen  fn»m  Fajanlo.  6  l»y  2.^  mm. 

BSAVCUUKOPUS,  new  ^nnt. 

Eyes  well  tlevehii^e«l.  lateral;  first  antenme  pn>je<-ling  l»eyonti  ht^d.  iH^luncle  3-ji>inte<l,  first  and 
s'-ctind  joints  fonning  an  angle  with  one  am.ither:  )K*«luncle  of  si*iMn<l  antenn:e  4-j«»inteii:  )^ilp  of 
Tiiaxillipi'ils  small.  l-jointe«l.  s|wrsely  st»tosi»:  epistome  slender.  s|iatulate.  emarginate  in  fnmt. 
Thorai'ic  limljs  resend>ling  thiR«e  of  Kur»t*iit>.  Plei>|»o«ls  ci>nfine«l  to  middle  half  of  ple<in.  on  each  of 
the  first  four  ^^^nents  fianke«1  extenially  by  a  l(»ngitudinal  triangular  plate,  largi'st  on  the  ft>urth, 
external  to  this  the  ple<»n  <^>m'ave. 

l'n>|»iNls  resembling  the  plei»|H^ls,  hidden  lH*m»ath  the  teLson:  iie«luncle  long,  slender. 

This geniL^  shows atlinitit>s  with  Enrniliti'  \\\  the  character  of  Uith  {iairsf>f  nntenn:e.  the  mandibles, 
the  tlu»ra«'ic  limits,  and  the  general  >ha|M*  nf  the  Uidy.     It  is  n^lattnl  to  Anitntfiun  in  the  l-jointed 
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palp  of  tlie  niaxilliptMls  and  the  jileopodal  character  of  the  uroiKxls.     It  differp  from  the  latter  in 

the  posHcasion  of  eyen,   the  more  normal  character  of  the  first  antennje,  in  the  characU?r  of  the 

thoracic  liml)i»,  and  the  jjeneral  hahit  of  the  ImmIv.     It  secMus  to  connei't  Anurt)pnn  with  the  more 

normal  memlK»rsof  the  Clrolnni(1:i\  and  make^  it  more  dillii-nlt  to  remove  the  former  to  a  new  family, 

Anumpidir,  an  has  iK'en  i)roi)of»e<l.     Annrojuij*  irriwchiatux  Hinldard  is  a  det»|>-st»a  fonn,  obtainiNl  by  the 

Ch(Ulni{fer  in  1,070  fathoms  between  New  (fuinea  and  the  Admiralty  Islands.     It  is  interesting?  to  fin<l 

in  the  West  Indies  a  shoal-water  sjHM'ies  agriH.»ing  with  it  in  such  n'markable  iMirticulare  as  have  Ihhmi 

set  ft)rth. 

Branchuropus  littoralis,  new  sjHH'ies. 

Body  moderately  convex,  al>out  2.75  times  as  lon^  jis  broad;  alxiomen  not  abruptly  narrower  than 
the  thorax.     Head  roundcsl  in  fnmt,  alnnit  half  at*  wide  as  jrn»attvt  width  of  Innly,  al)out  two-thinlsa** 

lonjr  as  wide. 

Thorax  broadest  at  fifth  joint,  fifth  an<l  sixth  joints  lonjrt»st;  the  re>*t  shorter  and  siil)e<iual. 
Epimera  of  all  but  first  joint  distinct;  sides  of  first  sej?ment  emarjjinate,  the  anterior  jwirtion  Ixnnjr 
pro<hice<l  somewhat  to  embnve  the  eye;  ei>imera  of  stu'onil  and  thinl  joints  not  j>r<Miuce<l  |K>steriorly, 
of  fourth,  fifth,  sixth,  and  si»venth  pr<Mluce<l  in  a  sharji  ]>ro<'t»ss  terminat^Mi  by  a  spine,  that  of  the 
liu^t  extending  l)eyon<l  the  first  alxlominal  s€»gment. 

AlMlominal  st^gments  all  distinct,  gradually  incrt»asing  in  length  fn)m  first  to  fifth;  first  joint  some- 
what narrower,  not  pnMluce<l  i)osteriorly  at  si«les,  ex|K>stHl  throughout  its  bn^adth;  the  other  fnv 
segments  sulxsjual  in  breadth,  strongly  j)roduce<l  ]K>steriorly  at  sides,  the  hvst  two  arnuHl  at  each  angle 
with  a  stout  spine. 

Telson  roun<le<l,  al)OUt  five-sixths  as  long  sa*  broad,  margin  not  armiMl,  abniptly  higher  in  nunlian 
two-thirds  at  ba**e,  with  an  ill-<lefine<l,  low  protuln'rantv  or  pnM*e>*s  on  each  side  of  middle  line. 

Eyes  large,  black,  spai'e  iK^tween  aUuit  as  great  as  <liameter  of  eye.  Base  cjf  tirst  antenme  prf»- 
jecting  from  liene^th  overhanging  frtmt;  iHMluncle  of  three  joints,  the  tirst  and  second  forming  a  right 
angle,  the  siHMmd  and  third  joints  sulHH|ual;  llagi^llum  4-jointed,  first  joint  long  and  tajx^Ting,  IJy  timet* 
as  long  lUM  the  other  three,  se<'.on<l  and  thinl  joints  sulHMpial,  last  joint  short  and  reaching  to  lK»yond 
posti^rior  margin  of  head. 

Sivond  antenna'  long  and  slender,  when  j)lace<l  close  to  sides  of  Iwxly  re^iching  to  alnnit  anterior 
margin  of  telson;  ixnluncle  4-jointeil,  joints  incrt»a.*»ing  gnuiually  in  length  and  slenderness,  stH»on<l 
joint  furnishwi  on  distal  external  angle  with  4  or  5  s<'t;e;  flagellum  with  alnnit  IS  joints  which  are 
longest  in  its  middle. 

Epistome  slender,  exj^anded  in  front  and  emarginate,  reiwhing  to  alK>ut  the  level  of  fnmtal 
margin  of  head  but  not  connecttnl  with  it. 

Mandible  with  tridentiit-t*  cutting  tnlgt*,  movable  jK^ctinate  ap{X»ndage  and  S-jointed  palp,  in 
general  resembling  this  organ  in  Knrydiir. 

Maxilli|)eds  2-jointe<l,  the  basal  joint  long,  somewhat  transvenn^ly  of  the  head;  the  siH'oml  joint 
short  and  arme<l  with  a  few  hairs  distal  1  v. 

Thoracic  liml)e  gradually  increasing  in  length  po.wteriorly.  First  limb  with  secon<l  joint  longest, 
the  thinl,  fourth,  and  fifth  successively  shorter,  the  sixth  joint  as  long  i\^  thinl,  and  [>e<*tinate  by  a 
series  of  s])ines,  the  last  one  stoutest,  and  the  seventh  not  forming  with  the  sixth  a  suln-helate  hand,  as 
in  Anuropn.'i.  The  posterior  lH)nler  of  the  limb  is  furnislu*<l  with  spines  and  seta'.  Si'cond  ami  thinl 
pairs  subsimilar  with  the  fifth  joint  larger.  Fourth  to  seventh  |»aira  backwardly  diriH'ted,  and  Un'oming 
successively  bnmder  and  Hatter,  resembling  the  posterior  limbs  of  Enrt/din',  the  fourth  pair  with 
numerons  stout  spines  along  its  internal  edge,  thesi'  iKH-oming  fewer  and  weaker  on  iM)sterior  {>airs, 
which  are  more  abundantly  furnished  with  long  slender  seta*,  tifth  joint  of  lai-t  pair  of  legs  broad  and 
almost  rectangular. 

Alniominal  appendages  sulwimilar,  the  uropods  not  projecting  lH*yond  the  margin  of  telscm, 
attached  to  under  side,  in  structure  similar  to  the  i)leo|M)<ls  an«l  probably  branchial  in  function. 

Color  gray,  with  arl)orescent  brown  pigmentation  iH'coming  nu>re  dense  jMisteriorly,  on  alNlomen 
collectcsl  princii>ally  in  a  median  wedge-shai)ed  mass  with  the  aju'x  on  ba^^e  of  telson,  each  segment  of 
ple(m  with  two  subelliptical  paler  latenil  areas,  with  about  25  to  .'>()  l«mgitudinal  lines  of  pigmentation, 
the  areas  l)i»tween  which  are  reticulate«l  with  brown.  Man<lil>les,  legs,  an<l  under  side  (»f  body  mon' 
or  less  pigmentinl. 

One  specimen,  from  station  6079,  20  fathoms,  0  by  2.2  mm. 


POKTO    RICAN    ISOPODA.  169 

CORALLAMD.€. 

Corallana  tricomis  Ilanst'ii. 

FWxly  '2.7'^  to  :{ tiim»s  iu»  loii;:  jis  bnxul.  Tlu»  hcatl  in  tlif  male  is  <H)nc:ive  alx»vt%  in  the  iiuHlian 
liiu*  pnHiiui*<l  into  a  im;H't*ss  projwtiiijr  ni»\vanl  ami  forwanl.  and  with  a  sinalk*r  hut  prominent 
pn.Kt»Sf*  at  the  upjK»r  inner  mannn  of  e;irh  eye.  In  t!ie  female  the  hejul  is  slightly  nmitive  aU)ve, 
nnin<le<l  in  front,  and  witlitmt  either  frontal  or  supratKMilar  pnH-essJes,  alx»ut  2.5  tiniei<ashroa«l  Hfi  long. 

In  the  male  the  first  thonu'ic  sej^inent  is  very  n>nvex  an«l  funiLshe<l  with  two  tul»i»ri'le:?  ii«ir  its 
anterior  e<lpe,  whi<'h  are  al)sent  in  tlie  female.  The  tilth  thoraeie  j^egment  is  Iongi»st  and  bn>a«le?»t,  the 
tirst,  fourth,  aiid  sixth  almost  as  long,  the  rest  slu»rter. 

The  alxlomen  is  alxuit  as  long  a*^  the  width  of  the  NmU',  in  some  sjiecinK-ns  the  tirst  «»ginent 
l>eing  ex|K>so«l.  on  others  it  is  mon*  or  k'ss  nimpletely  eovennl  by  the  lai*t  thonu'ie  segment.  The  first 
four  segments  are  sulK'^pial,  the  fifth  a  little  longtT  and  narrower,  all  with  small  tuberi'les  on  poeterior 
manrin:  third,  fourth,  and  fifth  segments  with  a  mi^lian  dors:il  <iepres&*ion.  TeL*on  trianguUir,  abruptly 
narrower  !)ehind  attachment  of  uro].Mxls,  the  middle  of  the  latenil  margin  ineis<*<l.  Tip  of  telson 
with  four  .»*i lines;  margin  from  fn»nt  «>f  lateral  incision  with  long  .*iOtie,  a  row  of  short  »et;e  near  fnmt 
e«lin»  of  incision,  an<l  a  longitudinal  column  on  eai^h  side  of  mid<ile  line.  Teb^on  somewhat  i-oncave  in 
middle  line  and  also  depres.-^^nl  on  e:»ch  side  In^twetMi  the  lateral  incision  and  the  l)ast»;  not  ornamented 
with  tulvH'les. 

First  antenuic  alxiut  lis*  long  as  ptHluncle(»f  si»<»ond  antenna*.  |)eduncle  2-jf)inte<l,  flagellum  9  to  10 
joint«*<l.  Flagellum  of  s^^t^md  antenme  al>ont  1.5  times  as  l<»ng  as  |>e<luncle,  alMiut  20  joints.  Uroi)0<ls 
extending  lH'yon<l  end  <»f  tels<»n,  outer  l»ninch  narniw,  bifid  at  tip,  inner  ramus  broaii,  nearly  two- 
thinls  as  bnwd  as  long,  with  i>  or  10  spint»r-;  margins  of  lioth  branches  with  long  setie. 

Twelve  sfKH-imens  fr<»ni  a  ray  taken  at  Hm*n:*»s,  S.2  by  2.8  mm. 

.\LCIR0.\1D.€. 

Ki'u  tit  I'nrto  Ricnn  generti  and  ^tfM'citv. 

n.  Fii>t  maxilla-  jm-atly  onlarpt"*!.  vt-ry  itinspiinious.  not  conrwiU'd  by  other  mouth  p«irt8,  stout, 
with  one  «'tn»fip.  onrvitl  apical  spine,  and  an  internal  knol>-like  process  on  the  outer 

jiiint:  ihe  inm-r  joint  capiH**!  by  an  expaiuU'd  fiHpillo«ii*  «lis<" .Wi/irom,  new  K*>nii9. 

Only  spe<-it'?« .V.  mpor,  new  species. 

fin.  Fir»l  maxilla-  not  <^mijpi*-uoiLs  more  or  lesji  nmcealed  by  «»ther  mouth  imrts.  with  tw«>  smaller 

eur>e<i  spines  on  outer  joint:  inner  joint  not  rx|idnfh*<l  at  a|H'X Alcinma. 

Only  lv»rto  Rican  siMTit-s v4.A.>;»«/«i.n«*w species. 

NAUCORA,  new  genos. 

Clypeus  small.  pe<lun<*le  of  secon<l  antenuic  long;  mandible  wt»ak.  witli  bi<lentate  cutting  edge 
and  .'Vjointe<l  i>alp;  tirst  maxilhe  very  largi*.  r«»bust.  and  conspicuous  in  situ,  outer  joint  stotit.  hooked, 
and  terminateil  by  a  stn^ng,  <Mirve«l  spine  in  the  male.  iHiutinuous  in  contour  with  the  re9»t  «>f  the  jiart 
anil  with  a  knolvlike  pnnx^ss  at  its  ba^»;  inner  joint  with  its  tip  covere*!  by  a  <]uadrate.  cur\-c»-fa<t^l 
c:»p  coven^l  with  }»apill:f;  st»cond  maxilbe  4-joint(Ml.  first  tw<»  joints  stout,  short,  thinl  joint  stout 
and  sulx-onical.  tenninal  joint  slender  and  c«»nical,  with  a  tuft  <»f  s«»t;i*  nwir  tip;  (ttilp  of  maxilliiietls 
5-jointe<l.  slender. 

This  genus  somewhat  r«'sembles  Ijtnun-im^  but  the  chara<'t4»rs  of  the  maxill;i'.«<«^r\"etodiffen»ntiateit. 

Nalicora  rapax,  new  s|Kn'ies, 

Bo<ly  «^>nvex,  alx>ut  2..S  times  a**  l«»ng  a*^  bnwul,  first  thonu*i<*  segment  long<'9»t,  next  five  al)out 
two-tliinls  a.**  long  and  suUsiual,  la.<t  shorter;  i)osteri<>r  four  thoneu'ic  si»gments  with  a  row  of  seta} 
acr<>ss  middle  and  another  on  |>osterior  margin,  hairiness  incnrkaing  jMisterioHy,  «^"ca.<iionally  a  few 
s*»t;e  on  siM'ond  and  thinl.     Fifth  st»gment  bnKidt^t. 

PU^m  and  telson  alM»ut  two-tifths  as  loni:  as  res»t  of  Injily.  lMt»«)n  nf  four  visible  segment.*,  first 
short  an«l  narrower  than  second  and  thinl  and  hid<ien  at  side  by  seventh  thoracic;  se<*on<l  somewhat 
pn»<luce<l  at  |>osterior  lateral  angle;  thinl  segment  stn>ngly  pro*lu<tHl,  angle  reaching  t<»  l^yoml  base 
«)f  uropods. 
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Epimera  of  all  the  thoracic  «}giTient*»  except  the  firpt  (li.*<tinct,  of  Hecoml  and  thir«l  not  produced 
posteriorly,  the  following  ones  succesHively  more  prfxluce<l,  the  last  two  terminating  in  strong  angles. 

First  antenna*  alM>ut  as  long  as  |)e<luncle  of  second  antennas  jKHluncle  of  two  (.Hjual  joint>«,  nagellmn 
slightly  longer  than  jx»dnn<*le,  alxmt  H  or  9  jointe<l;  <listal  ends  of  segments  furnishtMl  with  a  few  short 
hairs;  second  antvnna*  rea<'.hing  to  end  of  second  thoracic  s<*gment;  |)cHluncle  o-joint<*d,  fifth  joint 
longt»st,  slightly  exceeding  the  fourth,  which  is  as  long  as  first  thnM>  joints  together. 

Mandible  weak,  with  bifid  cutting  cnlge  and  :i-jointed  iMilp.  First  maxilla  large,  robust;  plate  of 
first  joint  exi>anded  at  distal  end  into  a  somewhat  <|ua<lrate  curvt^l  face  closi'ly  lH'st*t  with  )ja])il1a'  luul 
looking  lik(i  a  triturating  plate;  third  jf)int  very  stout,  strongly  curve<l  with  a  very  strong  terminal 
spine  contimious  in  contour  with  the  rest  of  the  joint;  at  bast*  of  curvwl  iK)rtion,  on  inner  side,  a  stoilt 
knob-like  protuberance.  The  first  maxilla  is  the  largt^t  and  most  conspit'ucjus  of  the  mouth  ]»arts, 
overlapping  and  hiding  the  mandible,  an<l  in  the  male  reaching  t<>  the  base  of  the  antenna'.  In  the 
female  the  terminal  spine  is  straighter,  not  s<>  contimious  with  tin'  ri'st  of  the  plate,  an<l  ]>ointj4  inwanl 
and  somewhat  ba<^'kwanl.  Sec<md  maxilla  4-jointe<l;  first  two  joints  .«hort  lunl  stout;  sc»cond  joint 
st4)ut,  deirreasing  distaily;  thinl  joint  slender  and  tajK^ring,  set  at  an  angle  to  sinrond  joint  and  funiishtnl 
at  its  tij)  with  several  st^ta.',  one  of  which  is  usually  longer  an<l  stouter  than  the  others. 

Maxilli^MHls  with  rather  slender  5-joint<Hl  j)alp,  more  slemler  in  njale,  first  joint  shortest,  stvon<l 
joint  longest,  2  to  8  timers  as  long  as  first. 

First  pair  of  thoracic  lind)s  with  fifth  joint  set  obliquely  to  the  plane  of  the  prtH'iHling  joints,  very 
short,  almost  hidden  on  inner  or  anterior  face,  but  triangular  an<i  appearing  to  1h»  dtH>ply  emlKMlde<l  in 
fourth  joint  when  vie we<l  externally;  fourth  joint  with  al)out  4  stout  spim^  on  inferior  e<lge,  seci>n<l 
limb  with  fifth  joint  longer  and  with  slight  obliquity;  thinl  i>air  similar  but  longer.  Pairs  4  to  7  more 
slender,  with  numerous  spines,  the  third,  fourth,  fifth,  and  sixth  joints  sul>e(iual. 

IJroiKxis  stout,  the  iieiiuncle  proUmgeil  at  its  inner  angle  into  a  robust  process.  Inner  ramiiM 
broad  (al)out  1.5  times  as  long  as  broad),  extending  lK*yond  en<l  of  telson;  outer  ramus  shorter  and 
narrower,  extending  barely  l)eyond  tip  of  telson;  ajK^x  tnun-ate  or  subbifid. 

Telson  triangular,  alK>ut  two-thinls  as  long  as  broad,  lateral  margins  somewhat  excavate*!,  ajx»x 
narrow,  rounde<l. 

Sevent^ien  sjxx'imens  from  stations  (5062  and  (5063,  25  to  75  fathoms,     largest  8.5  by  3.8  mm. ; 

smallest  5.5  by  2.5  mm. 

Alcirona  hirsuta,  new  siHM-ies. 

Front  slightly  pro<luce<i  and  somewhat  inflexe<l  Iwtween  the  bases  of  the  antennules,  not  joining 
the  epistome;  eyes  small,  lateral,  <listance  iK^twtK^n  two  or  thret*  times  their  diameter. 

Bo<ly  strongly  archetl  antero-posteriorly.  Epistome  narrow,  pentagonal.  First  antenna>  with 
2-joint**<l  i)e<luncle  rea<^hing  to  alnnit  end  of  fourth  joint  of  antennal  iH»<luncle.  Flagt»llum  slightly 
shorter  than  |>e<luncle,  of  7  joints,  first  joint  as  long  as  st»con<l  and  thinl. 

St'cond  antenna*  reaching  to  middle  of  thinl  segment,  with  5-joint<^l  |HHluncle;  first  three  joint#i 
short,  fourth  and  fifth  joints  each  alxmt  twice  as  long  as  thinl  an<l  sulnxjual,  fiagt^llum  with  17  jointa 
Mandibular  palp  rather  robust,  3-joint<»d,  si^cond  joint  longest,  sirond  ami  thinl  joints  with  setic. 

Maxillipeds  with  5-joiute<l  rather  robust  ]>alps. 

First  segment  of  trunk  al)out  l.(>  times  as  long  Oi*  s*»c()n<l,  the  next  five  equal,  the  stnenth  a  little 
shorter;  third  segujent  with  a  fewsetaMui  lateml  j^ortion  of  |M»sterior  margin;  fourth,  fifth,  sixth,  and 
seventh  with  complete  rows  becoming  successively  more  denst*  j)osteriorly.  In  one  sj)e<rimen  a  verv 
few  hairs  at  side  of  setnind  segment.  First  thnn?  pairs  of  i)er;copo<ls  sul)similar,  fourth  joint  hnwul  and 
armed  with  several  very  strong  spines,  fifth  joint  very  short,  almost  hidden  in  the  first  leg,  somewhat 
longer  in  the  sec(»nd  and  still  longer  in  the  third.  Seventh  joint  iH»ctinate,  with  four  long  spines  in 
the  first  leg,  in  the  second  and  thinl  legs  thest*  iHM'omihg  weaker.     Claws  strong  in  all. 

I.,ast  four  legs  successively  longer  and  relatively  to  their  length  more  slender  than  the  first  three 
pairs,  heavily  arme<l  with  numerous  brown-tipj)ed  spine^j. 

Pleon  of  five  visible  segment**,  dorsally  strongly  setose,  first  an<l  secon<l  segments  narn>w  and 
laterally  covere<l  by  the  seventh  thoracic  segment,  the  first  l)eing  visible  only  <lorsally;  third  sc*gment 
posteri<»rly  produce<l  at  the  sides,  covering  the  lateml  portion  <»f  th<»  fourth  S4»gment,  whi<-h  i-;  the 
longest  in  the  median  line.     This  region  is  so  setose  that  it  is  diflicull  to  delimitate  the  styment**. 

Telson  triangular,  with  the  tip  rounde<l  and  anne<l  with  (>  spines,  about  two-thinls  as  long  as 
broad;  dorsal  surface  and  iH>sterior  margin  with  mnnenms  setc  I'rojHids  extending  sinnewhat  l)eyond 
end  of  telson,  inner  branch  the  longer,  not  nnu^h  long»»r  than  bn>ad,  roundtNl,  with  alnrnt  10  marginal 
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spines  an< I  immiTf mis  seta',  alxnit  lialf  as  liui^r  as  the  ramus  itself:  external  ninins  narn»\v,  witli  alNint 
ei^lit  spines  an«l  nunierons  seta-  on  the  jnisterior  an<l  outer  margin. 

This  siKM-it's  is  r]<»s«'  to  A.  Iu.'<ii/iirv<,  from  wliieli  it  <liffers  in  its  jrrfat«'r  hairiness. 

Two  sinH'iniens.     Station  W>79,  2t>  fathoms,  i>  hy  2.8  mm. 

AVi/  //>  Porto  Riron  gntfrn  uml  xfM'rint. 

n.  i'(iliiiu-l<>  of  first  antcnnu'  (lilHtcd  iintrriorly  ami  not  hidden  by  fn»nt  umnrin  of  lirtid:  tiuKcllum  consisting 
of  mort'   than  »"»  joiiit>:  h«*a<l  not  nincli  [►nMluotsI  in  frruit  of  ♦•yj's:  r(>iston)<-  laiyr:  nmxilli|MMl< 

consisting  «>f  <"»  «>r  T  joints f>>/a 

only  Porto  Kican  s|»i'<'if> I.  mirimUn 

<M.  ri^huK'h' of  first  antenna'  not  dihittnl,  intire  or  li-ss  hidden  hy  tiic  |»rojeetin»;  front  of  iioad.  Hjik^'IIuiu  of  t'> 
joints  or  fc\*er;  hea«l  iin»j»'<'tinK  wcil  in  fnmt  of  cyi's.  fnmt  trian^nhir:  ciiistonn*  minute  or  nidi- 

inentary;  maxil)i(>e«I>.  (>onsistinK<»f  I  joints Rttdntla 

Only  iVirto  Riean  s]H»<'i«*?« /;.  tthjutUn 

JEga  ecarinata  Hiehanls4»n. 

"IVhIv  elonjrate  and  narrow.  I^njrth  mon^  than  tlinv  times  greater  than  hrea<lth.  Siirfa<v 
pimetate.  Frontal  margin  of  heatl  bisinnate«l,  the  a«'timen  separating  the  first  j>air  of  antenn:e.  Kyi's 
hirjre  an<l  ohlonjr  and  sitnati**!  at  a  small  iiistanee  apart.  First  ]»air  of  antenna*  extending  almost  to 
fiagelhnn  of  the  se<*on<l  f>air  of  antenna*:  the  tirst  two  joints  (jf  pe^hmcle  very  broad;  siH'ond  joint 
exten<ling  anteriorly  over  the  thinl  joint,  reai^iing  alnuist  to  the  extrt»mity  of  that  joint;  thin!  joint 
two-thinls  narrower  than  tirst  and  second;  the  Hagellum  containing  nine  articles.  Second  juiir  of 
antenn<e  extending  to  middle  of  the  tirst  thoraci*-  segment;  Hagelhim  containing  ten  articles." 

'*Kpimeni  of  all  the  thora<*i<'  segments  narrow,  the  tirst  two  lieing  roiinde<l,  the  other  four  more 
acute  at  their  extn*mities.  First  two  pairs  ijf  prehen.-^ile  legs  rather  stout:  thinl  |»air  less  so,  and  the 
pro(MMlus(»f  this  juiir  is  funiishe<l  with  a  largi*ciiltriformprf>cess.  Five  spim'san.'  prest^nt  on  the  mems 
of  all  three  jMiirs.     (fres.**orial  legs  slender  and  sparsely  spinulose." 

**A11  the  alnlominal  segment*^  are  visible  in  a  <lorsal  view.  Terminal  segment  broa<l  ami 
|»o-teriorly  bisinuate<l,  fonning  three  teeth  with  roinahHl  extn*mitit»s:  its  surface  entirely  siiKHtth." 

"Outer  branch  of  uropo<ls  narrower  and  somewhat  shortiT  than  the  inn**r  bnin<*h;  its  extn'inity 
is  nmnde<l.  Inner  >>ran<*h  oblicjuely  tnnicate  ajid  creimlate  on  ]H>sterior  margin.  l'ro|»o<ls  and 
terminal  alxlominal  si»g'"*''it  all  fringe<l  with  a  few  hairs." 

One  s|K'«*imen,  station  5<152,  310  fathoms,  :^7  by  11  mm.  This  siKH'imen  wr.s  fotmd  «»n  deck 
after  the  <lre<lgi»  was  landiMl,  an<l  prol>ably  di<l  not  come  from  the  l)ottom. 

Rocinela  si^nata  S<*hi("Mlte  iSc  Mein<'rt. 

Femah',  Ixxly  oval,  aUnit  2.2o  to  2.5<)  timt^s  as  long  as  broad.  The  fnmt  is  triangular  an«l 
tjbtibH'ly  pnMhiciMl.  The  fifth  and  sixth  thora<'i<*  segments  are  longi'st,  the  fourth  and  seventh  an* 
somewhat  shorter,  the  siH'ond  and  thinl  are  shortest,  and  the  tirst  is  less  than  the  s«»venth  and  a  little 
shorter  than  the  head.  The  tirst  pU^jnic  segment  is  nam;)wer  than  its  success<»rs,  an<l  mon»  (»r  less 
hidden  <lorsally,  its  jxjsterior  margin  bisinuate;  the  next  thnn'  st»gments  are  wider  and  sulH><iual  in 
length;  the  fifth  segment  is  narn)w,  j>artly  hidden  laterally  by  its  pre<l(H*ess4>r,  and  longiT  <lorsally. 

Telson  subtriangular,  alxuit  two-thirds  as  Umg  as  bn>ad,  its  dorsal  surface  usually  onmmente<l 
with  thnH'  lumds  of  pigmentation,  the  nu^lian  one  straight,  l<»ngitudinal,  the  lateral  ones  transversely 
archi*<l;  a  row  <>f  jugment  siM)ts  on  each  side  near  the  tip,  j>arallel  with  the  margin;  posterior  l)onler 
<Tenulateand  furnishe<l  with  seta-.  Kyes  small,  separate*]  by  alM)Ut  one-thinl  of  breadth  of  hea<l.  First 
antenna*  ri'aching  to  alniut  mid<lle  of  last  joint  of  j)edinicle  of  siH'ond  antenna*,  flagellum  4-joint4Mi. 
StH'ond  antenna*  rt»ac*hing  to  mid<lle  of  second  thonunc  segment,  [)e<hm<'le  extending  to  |»osterior 
Umler  of  eye,  flagellum  11  to  12  jointt^l.     Epistome  minute  or  aljeent. 

Kpimera  rather  large,  slender,  jjosteriorly  pnMluce<l  and  a<*utely  angh*<l,  the  last  reaching  nearly 
or  (juite  to  the  mid<lle  of  set'ond  alMlominal  segment. 

I'rojMxls  hanlly  reaching  to  end  of  telson,  inner  ranuLs  narn»w,  not  nuich  wi<ler  than  the  outer 
and  a  little  longer;  Inith  branches  n>un<le<l  |»osteriorly,  their  Ininlers  crenulate  and  funiislie<l  with 
seta*,  with  sjiines  on  their  external  l)onlers. 

SjK'cimens  fn>m  Culebra,  12.5  by  n  mm. 
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CYM()TH()II).4:. 

Anilocra  laticauda  Miliio-F/*! wards. 

Ovijri^roiis  foinalo.      l^wly  elliptical,  al>ont  2.0  tiino.«  as  ion«:as  l»roa<l. 

Hcunl  of  nKMlorato  size,  subtriaiij^ular,  alwuit  as  lon^  as  first  st'jrriH'nt  «»f  trunk,  alnmt  two-thiriln 
as  lonj:^  as  broad,  front  of  h(»a<l  priMlucivl. 

EyoH  oval,  half  as  lon>?  a,s  lateral  walls  of  head,  alwmt  two-thinls  as  wide,  <listant  from  one 
another  somewhat  more  than  their  len^h. 

First  antenna'  8-iointe<l,  reacliinjr  t-o  al)out  posterior  )H>r<ler  ni  eye;  i>tMlancle  di1ate<l,  wTond 
joint  with  anterior  distal  anjrle  expandtnl;  flajrellum  at  an  anjrle  with  jHKlnnele,  fiattem»<l.  Seoon*! 
antenna.'  dilate<l,  consisting  of  Si  to  10  joints,  rea<'hin^  toalnmt  mid<lleof  tirst  trunk  segment. 

Thoracic  segments  jrnKlually  incnuisin^  in  length  from  wvond  to  sixth,  seventh  alK>ut  wjiial  to 
thinl,  first  and  fourth  al)out  e<jual.  Antcri(>r  mary;ins  of  first  distinctly  retn^atinjr  U'liind  eyes,  iinatt, 
s<»cond,  third,  fourth,  and  fifth  r<Minde<i  at  posterior  lateral  anjjrlt*?,  sixth  somewluit  pnwhice*!,  s*»ventli 
stronjjly  prcMluced  and  reaching  to  angle  of  first  alMl(»minal  segment.  Kpimera  of  sc»con<l  an<l  third 
hrfiadly  rounded  |M3steriorly,  reaching  to  alxmt  ixxsterior  margin  of  s<»gments;  of  fourth  mort*  slender, 
reju'hing  to  lieyond  middle  of  its  segment;  of  fifth,  sixth,  and  st»venth  more  slender,  sinuoiLS  and 
reaching  to  alnrnt  middle  of  their  resj^nrtive  segment><. 

The  legs  are  in  two  st'ries,  the  first  three  are  directe<l  forward  and  inwanl,  and  the  last  four 
iMK'kward.  They  incrt^ase  in  length  from  l)efon»  ha<'kwanl.  The  first  juiir  have  the  w^'ond  joint  nhort 
and  stout,  the  fourth  and  fifth  sulxMjual,  the  sixth  longer  and  al>out  tHpial  to  the  third,  the  terminal 
joint  with  a  stout  curve<l  claw,  reaching  to  fourth  joint  when  inflexed.  The  se<^(md  joint  with  a 
keel  on  anterior  outer  edge.  The  next  five  pairs  are  suhsimilar.  The  s(»veuth  |»air  mucli  longer  than 
the  others,  all  of  tlie  joints  except  the  si»venth  being  Iengthene<l,  claw  when  reflexe<l  reaching  only  to 
fifth  joint;  the  first  joint  with  the  outer  face  with  a  shallow  gr<M>ve.  None  of  the  legs  with  spines  or 
seta'.  Six  segments  of  pleon  tlistinct,  al)out  one-third  the  length  of  Ixxly,  first  tive  S4»gment*<  sh<»rter 
than  the  telson,  about  two-thinls  m*  long  lis  broad;  first  K*gment  jwirtly  hidtlen  dorsidly  by  last  thoraei<* 
segment,  the  rest  of  the  segments  sulKHpial,  laterally  prtMlucetl,  the  jxwterior  lateral  angles  all  exjK:i*iie<l, 
of  first  and  second  roun<le<i,  of  third  and  fourth  noti'hed,  of  fifth  strongly  notched  and  fitting  an»und 
the  sitles  of  l)ase  of  telson. 

Telson  subcinuilar,  a)H>ut  as  broa<l  as  long,  wijth  a  depressi(>n  on  each  side  near  l>ase. 

Uropods  reaching  to  about  euil  of  telst)n,  intt^nial  branch  bnwulerantl  a  little  longer  than  external, 
rounde<l  posteriorly;  external  mnnis  falcate. 

Color  j)lumlx?ou8. 

From  Arroyo  and  Vieques.     Two  siH'cimens,  .'^^>.5  by  14  mm.  and  IS  by*5  mm. 

SPH.4:R0M1D.E. 

Ni»  ftttempt  is  made  to  furnish  a  key  to  the  genera  owing  to  the  extreme  confusion  that  exists 

in   this  family,  and   it  is   doubtful  if  the  following  two  species  are  projKTly   assigneil  generically. 

The  dissimilarity  of  the  sexes  has  fre<|uently  misknl  authors  into  placing  them  in  wiilely  st^parated 

genera,  and,  while  this  has  not  l)een  done  in  the  ]>res<'nt  ca*<e,  the  limitations  of  the  gt*nera  are  so 

indefinitely  eatablishe<l  that  the  author  has  not  Ihh^u  able  to  satisfy  himself  of  the  generi<*  aflinities  of 

the  sjHH*it?s  de8<Til>e<l. 

Cilicea  caudata  Ives. 

Bo<ly  of  male  twice  as  long  as  broad.  Head  alnMit  2.5  times  as  broad  as  long,  pro4luced  in  a 
roundi'il  prcx-eas  lH?twe(»n  the  bases  of  the  first  ant^'nna-,  above  each  of  which  then*  is  a  nmnde<l 
notch;  n»st  of  frontiil  margin  thi<'kened.  Eyes  c(»nvex,  in  iK)Sterior  latend  IoIh's.  Fin-t  Si^nient 
alnmt  two-thinls  as  long  as  the  head,  lat<»rally  notche<l  to  receive  the  IoIh's  of  heml  and  procUu'etl 
IxMieath  the  eyes,  next  four  alM)Ut  two-thirds  as  long,  the  sixth  and  seventh  about  eti'.ial  to  first, 
lateral  margin  of  first  segment  long,  slightly  pnxhiced  bax'kward  an<l  sharj>ly  angle<l  at  each  end; 
posterior  margins  of  following  .segments  somewhat  <lefle<'ted  ba<'kwar(l  at  si<les.  The  sides  of  seg- 
ments two  to  six  are  narrower  externally  than  the  dorsal  jKirtions,  owing  to  the  thinning  of  the  ante- 
rior lM)rder  to  form  a  ridgt*  over  which  the  groovnl  jM>sterior  surface  of  the  pri't'i'ding  epimeron  rides. 
The  last  thoracic  segment  does  n<»t  extend  so  far  ventnilly  as  the  preceding  ones. 
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The  free  aMoniinal  segment  is  >>roader  and  wider  than  the  lai«t  thoracic  segment,  with  two  or 
three  furrows  at  the  sides;  on  its  ix>sterior  Ixirder  are  three  low  processes,  from  a  crater  in  tlie  top  of 
eacJi  of  which  a  tuft  of  setii*  project*:.  The  teison  has  three  prominent  progresses  pn)jecting  l>ackward 
fn>ni  its  l»ase,  tlie  <-entral  one  witli  a  tuft  of  seta-.  At  the  base  of  tlie  api(;al  incision  there  is  a  broad 
rr)unde<i  pnK*ess.  The  apical  not«-h  is  fumishe<l  with  four  teeth,  two  small  ones  at  the  tjase  and  two 
lanrer  om^outsi«leof  them  and  at  a  slightly  lower  level.  The  two  Hmljs  forming  the  Inirders  of  the 
not4*h  are  notched  at  their  tij>s  and  fumishtnl  with  a  tuft  «»f  set-v. 

Tlie  uropixls  have  a  long,  cur\e<l  out<'r  branch.  The  jM»sterior  i»art  of  teison  and  the  uropodsare 
covered  with  very  short,  dose-set  soft  hairs  and  si-atten^l  tufts  of  longer  ones.  Most  of  the  body  is 
minutely  tul>t»rculate,  with  scattere<l  tufts  of  two  or  thnv  seta-.  The  epistome  is  broad,  pointed  in 
in  frcmt  and  widely  forke^l  l>ehiud,  the  two  limbs  embracing  the  clyj>eus. 

First  antenme  have  a  ^-jointe^l  j>eduncle.  first  joint  long,  st4)ut;  second  joint  deeply  eml)e<lded  in 
first:  thinl  joint  as  long  as  second,  slender;  tlagellum  ll-jointe<l,  setose,  ai)Out  as  long  as  |»e<luncle; 
second  antenna-  exten<ling  to  about  cn<l  of  thirrl  segment;  piniuncle  5-jointiNl,  slender;  tlagellum  14- 
j«)int«Hl.  a  little  lonirer  than  i>e<luncle.  Man<lible  with  <'utting  edge,  molar  surfa*^  anrl  i>alp.  Maxil- 
lijKMls  with  r>.jointfHl  |»alp,  f»f  whicli  the  last  is  slender  and  the  second,  thinl,  and  fourth  stnmgly 
prf>duc**<l  intenmlly;  j»late  ni  se<*«»nd  joint  broad,  with  hf>oks  and  terminal  spines.  Thoracic  legs 
incrc*asin$r  in  length  fM»steriorly.  more  or  less  setose,  tenninal  joint  biangulate. 

Female  smaller,  resembling  male  in  head  and  thorax.  First  joint  of  alxlomen  without  tulK.»n*les; 
ba.sal  procesises  of  teison  small,  no  pnn-ess  at  l»as«*  of  apical  incision;  apical  incision  small,  simple. 
round€»<l,  without  teeth;  outer  ramus  of  iin>prKls  lamellar,  inner  ramus  well  develope<l,  lamellar,  fuse<i 
to  peduncle. 

From  <*oral  rc^efs  at  Mayaguez,  Bo<juerf»n  Jiay,  Puertii  Real,  Arroyo,  ami  Fajaitlo.  largest  male 
7.5  by  S.o  mm.     Largest  female  4.8  by  2.8  nmi.     Color  in  life,  re<l  or  pink. 

The  smaller  form  was  des<*rilK*<l  as  ( )/ntf/fl/M'*-fi  hfirmwlenjnj*  by  Ives,  wlio  at  first  suspected  that  it 
was  the  female  of  the  other,  but  con<'lude<l  otherwise  ujnm  finding  male  organs  ui>on  one  specimen. 
In  Port^j  Rico  the  two  were  always  ffKin<l  ass<H'iate<l  and  as  all  the  larger  fonns  wert»  found  tobemale»i, 
while  none  of  the  smaller  ones  couhl  Ih»  so  detennine<l,  I  am  incline*!  to  l^lieve  that  Mr.  Ives's  speci- 
men was  an  anomaly.  The  twf»  fonns  atrree  in  all  |»articulars  save  only  those  which  are  generally 
recognize<l  to  l>e  sexual. 

The  form  <li*stTil)e<l  by  Mi.«s  Richardson  as  Ihjunment  nftdvhtm  is  proliably  the  female  of  Cilirea 
candntn  rjUliann  Richanlson,  or  of  a  relate<l  species. 

Dynamene  perforata,  new  s()ecies. 

Bcxly  stout,  alxmt  twicv  a«  long  as  brf»ad.  slightly  increasing  in  breadth  posteriorly,  sides  almost 
straight.  Hea<l  short,  broa<l,  a  little  over  half  a«  wide  a*  greatest  width  of  l>ody  (about  3.5  times  as 
broad  as  long).  First  thoracic  segment  longest,  al)out  etjual  in  length  to  heail;  la*«t  thoracic  segment 
shortest,  alxnit  half  lentrth  of  first:  other  five  segments  i^^ual,  alnrnttwo-thinis  as  long  as  first;  first 
segment  strongly  excavatinl  near  .«id<*s  to  receive  the  eye  lol»es  of  posterior  margin  of  head,  anteriorly 
produce<l  at  lateral  l)order  to  an  acute  process  l)eneath  the  eye. 

The  lateral  margins  of  all  of  the  thoracic  segments  are  somewhat  pnxluce<l  i>osteriorly.  the  jK^ste- 
rior  e<lge  being  grfM>ve<l  to  slide  over  a  ridge  on  the  outer  anterior  margin  of  the  ."suwee^ling  epimeron 
when  the  animal  n>lls  into  a  l>all,  the  sejnuents  thib^  locking  against  a  transverse  ."^tress;  the  epimeron 
of  the  hist  segment,  which  in  the  male  is  lonirer  than  the  others,  is  without  this  groove,  but  it  slides 
outside  of  a  forwanlly  projcx'tinir  prrH*ess  or  lutr.  The  lateral  margin  of  the  first  segment  is  long  and 
straight,  of  the  secoml,  thinl,  an<l  fourth  is  narn>wer  than  the  dorsal  length,  the  fifth,  sixth,  and 
.seventh  bn»ader  and  mon»  n>undi*<l,  the  latter  lnMUtf  more  distinctly  produce<l  l>ehind  the  posterior 
dorsal  margin  of  the  segment,  esptn-ially  in  the  male,  where  it  fonns  a  large  epimeral  plate. 

Free  joint  f>f  alxlomen  a  little  less  than  one-thinl  length  of  teison.  produi'ed  into  a  posteriorly 
projtx'ting  pnjcess  over  lateral  margin  of  teison,  at  l«se  of  pnx-ess  a  lol>e  crossed  by  a  suture,  indicating 
probably  two  of  the  fuse<l  segments  which  c<»nstitute  the  free  alxlominal  segment. 

Teison  in  male  triangular,  notche<l  posteriorly;  in  fnmt  of  notch  a  groove  in  me^lian  line  connect- 
ing with  a  transverse  foramen.  This  region  varies  in  <lifferent  indivi<luals;  in  some  the  groove  is  shal- 
low, and  in  s*>me  it  is  tleep,  and  in  one  it  is  clearly  an  incision  connecting  the  terminal  notch  with  the 
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foramen.  The  latter  is  apparently  £ornie<l  by  the  eoaleseenee  of  the  lipe  of  a  deep  terminal  niitch. 
The  posterior  bilol>e<l  marjrin  of  the  foramen  is  more  elevate*!  than  the  anterior.  In  the  female  the 
telson  is  more  rounded,  there  is  no  foramen,  and  tlie  tenninal  notch  in  most  teases  is  oljst^ure,  although 
one  specimen  presents  an  appearance  like  other  species  of  the  penus.  In  some  there  is  an  ap])earance 
of  thinness  of  the  telson  in  the  rejrion  occupied  by  the  foramen  of  the  male.  In  l)oth  sexes  the  telson 
is  glolK>se  above,  and  at  its  base  project*'  outside  the  l)ase  of  the  uroiKxls  in  an  epimeral-like  prix^ess. 

In  the  male  the  alxiomen  and  the  posterior  margin  of  the  last  three  thoracic  segments  are  orna- 
mented with  small,  close-set  papilhe,  lacking  in  the  female.  In  Inith  sexes  there  are  very  short  hairs 
scattered  over  the  Ixxlv. 

The  eyes  are  prominent  and  strongly  convex;  first  antenna*  extending  l>eyond  first  joint  of  thorax, 
pe<luncle  3-jointed,  first  joint  stout,  s<:)mewhat  constricte<l  in  the  middle,  second  joint  short,  thinl 
alxjut  twice  as  long  as  second,  flagellum  7-jointeil,  joints  gradually  dei^reasing  in  length,  furnished  with 
sensory  hairs;  second  antennfo  reaching  Ijeyond  second  joint  of  thorax,  pe<luncle  5-jointed,  first  three 
jouits  short,  fourth  longer,  fifth  longest;  flagellum  a  little  longer  than  i>e<luncle,  U-jointed;  mandible 
stout,  with  2  dental  plates  on  right  side,  I  on  the  left,  a  strong  molar  plate,  an<l  a  3-jointe<l  setiferous 
palp,  the  joints  of  which  decrease  in  length  distally;  first  maxilla  with  4  ]>luunilose  setie  on  tip  of  first 
joint  and  a  group  of  stout  spines  at  aj)ex  of  third  joint;  st»cond  maxilla  with  8  plates,  each  anaed  with 
about  8  stout  curved  spines;  niaxillij)e<ls  with  a  5-jointed  setiferous  palp,  the  terminal  two  joints  slen- 
der, the  second  anti  third  produceil  to  a  rounded  lol)e  at  internal  distal  angles,  plate  of  secrmd  joint  of 
maxilli[>ed  long  and  broad,  and  furnishe<l  with  alnnit  6  stout  jHH'tinate  setii'  <listallyand  aiiook  which 
locks  it  with  it«  fellow  of  the  other  side. 

Thoracic  limbs  increasing  from  first  to  last,  all  furnished  with  hairs  and  si>ines;  fifth  joint  of  first 
pair  short  an<l  triangular,  much  longer  in  second  and  thinl  |)airs,  in  fourth  pair  shorter  than  in  the  two 
preceding  pairs,  gradually  increasing  to  the  seventh  pair,  where  it  is  alK)ut  as  long  as  in  the  thinl,  Init 
much  stouter.  The  seventh  joint  of  all  the  legs  is  furnishe<l  with  a  stout  tvrminal  claw  witli  a  smaller 
one  at  its  base.  Uropo<ls  broad  and  leaf-like,  rounde<l  iM>steriorly,  and  serrate  or  crenulate,  outer  ramus 
fe'horter  than  inner  and  folding  l>eneath  it,  lK)th  extending  l)eyond  tip  of  telson. 

Alx)ut  50  s])ecimens  from  mangrove  roots  at  Culebra,  3.4  by  1.7  nun. 

Tribe  VALVIFERA. 
IDOtElD.€. 

Cleantis  planicauda  Benedict. 

liody  linear,  deiwely  gnimilate<l,  five  times  longer  than  bn>ad.  Feet  foldtMl  iK'neath  out  of  view 
from  alM)ve.  Ho<ly  lined  longitu<linally  by  six  more  or  less  broken  black  linei?.  The  lines  on  the  side 
are  nion^  <listinct  than  th(»se  alx)ve. 

Head  sulKjuadrate,  partially  immerscni  in  the  first  thoracic  segment  and  rounded  on  the  fiosterior 
margin;  sides  parallel,  anterior  margin  emarginate;  a  deej) depression  or  groove  runs  from  the  median 
not(!h  to  the  center  of  the  head.  The  eyes  are  situate<l  near  the  antero-lateral  angle;  |M)st(Hx;ipital  lobe 
distinct;  antenme  with  six  segments;  first  very  short  and  nearly  immobile;  second  very  short  and 
stout;  the  third  segment  is  etpial  in  length  to  the  second,  but  not  so  stout;  the  fourth  and  fifth  are  of 
equal  length  and  alnnit  one-thinl  longer  than  the  second  and  third  segments.  The  terminal  segment 
or  flagellum  is  lighter  in  color  and  is  anned  with  short  bristles.  The  length  of  the  antenme  is  equal 
to  the  length  of  the  head  and  first  two  thoracic  s<*gments.  The  antennuhe  extend  to  the  middle  of  the 
third  segment  of  the  antennje.  The  first  segment  is  quadrate;  the  s<.*cond  sulMjua<lrate;  the  third  is 
pear-8hape<l;  the  fourth  segment  is  very  small. 

The  segments  of  the  thorax  are  nearly  eijual  in  length  and  breadth,  the  third  and  fourth  lieing 
but  little  longer  than  the  others.  The  epimeni  of  the  .second,  third,  an<l  fourth  segments  are  very  small 
and  can  not  be  seen  from  alK>ve.  On  the  fifth,  sixth,  and  seventh  segments  the  epimera  are  large  and 
project  well  iKjhind  the  margin  of  the  si^ment  in  the  form  of  an  acute  angle. 

The  pleon  is  comjM^sed  of  four  segments;  the  first  three  are  very  narrow;  the  U.'rminal  segment 
is  elongated  with  sub|>arallel  lines.  A  marke<l  character  of  the  pleon  is  its  obliquely  truncattwi 
extremity.     The  oblique  terminus  is  |)erfectly  fiat  with  a  raise<i  margin. 
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Tlie  feet  of  this  8|»eci«»,  sls  in  the  typical  si>ei*ies  <iej«<'ril)e<l  hy  Dana,  are  in  two  serie:«.  The  first 
is  (-oniiMisi"*!  of  the  first  thre<»  |»airsoi  feet,  which  are  comparatively  stout  and  increase  in  ienjrth  to  the 
tliinl  se^rinent.  The  si*con<l  series  liegins  on  the  fourth  sejrment  with  a  |iair  of  short  feet  which  ff)M 
transvei>>ely;  the  other  f»airs  are  sut-cessiveiy  lon^^r  an<l  fold  backwanl.  The  feet  of  the  second  series 
are  nui<-h  more  slender  than  those  of  the  first.  The  dactyli  of  all  are  biun^late.  The  car[ial  and 
proiMMlal  joints  are  spinulose  l>eneath. 

Tlieopen'ulum  is  not  traversed  hy  an  ohliijue  line.  The  sides  of  the  liasal  segment  aresuh|»arallel. 
Th**  terminal  segment  is  about  as  broad  as  long. 

Tlie  a>K)ve  is  the  original  desi'ription,  to  which  I  vrish  to  add  that  the  fourth  pair  of  legs  consists 
of  but  six  segments,  the  ungual  joint  l>eing  absent. 

From  Mayaguez  an<l  Vieques.     Largest  specimen.  14  by  2.5  mm.;  smallest,  6.5  by  1.6  mm. 

Tribe   ONISCOIDEA. 

LIGIID.€. 
lii^a  gracilis,  new  species. 

Body  elongate-ovate,  rather  narrow;  al>out  2.75  times  as  hmg  as  broad. 

Head  alx)ut  2.5  times  as  >)roa<l  as  long,  breadth  about  two-thirds  of  greatest  width  of  Ixxiy, 
rounded  in  front,  bilobate  i)Osteriorly.  First  segment  of  thorax  longest,  the  next  five  sul^equal,  the 
last  somewhat  shorter;  first  segment  with  fn^nt  mai^n  excavated  to  receive  loVx«  of  hea<.l,  which,  on 
account  of  their  c<jnvexity.  apjiear  to  overlap  it,  produced  beneath  the  eyes  at  anterior  lateral  angles; 
second,  third,  fourth,  an<l  fifth  segments  of  about  e<}ual  breadth;  posterior  margins  of  first,  se<-ond,  and 
thin!  segments  nearly  straight;  fourth  seguient  somewhat  pro<luce<l  at  posterior  lateral  angle,  the  last 
three  s(»gments  strongly  pnxluced  to  acute  angles;  seventh  segment  with  posterior  maiyin  exttivated 
dorsally  so  as  to  uiu-<»ver  the  first  segment  of  pleon. 

Al)<lomen  c«>nstituting  a>)out  one-thinl  of  total  length  of  Ixxly;  first  two  segments  short  and 
narrow,  the  |Kjstero-lateral  angles  not  i»nHluce<l;  first  segment  (sometimes  the  second)  hidden  laterally 
by  the  angle  of  the  lat^  thoracic  segment;  thirrl  .'-egment  wi<lest,  the  next  two  successively  narrower 
and  longer,  all  three  strongly  pro<luce<l  at  postero-lateral  angles;  telson  about  three-fourths  as  long  as 
broa<1,  with  ashar]>  to<4h  at  jK>stero-lateral  angle  and  2  blunt,  rounded  teeth  inside  of  it  on  each  side; 
in  the  me<iian  line  there  is  a  blunt  angle,  but  no  sharp  tooth,  as  in  L.  oifentil  and  L.  ejrotirn. 

The  lateral  l>onlers  of  all  of  the  thoracic  and  alHiominal  segmenbs  are  fringe<l  with  minute  teeth. 

Eyes  large,  black,  lateral,  strongly  convex,  faceti«  small,  numerous;  first  antenna*  minute,  IJ-jointed; 
sei^ond  antenna-,  when  folded  l>ack  along  sides  of  iKxly,  reaching  to  alx»ut  end  of  thorax;  i)e<luncle 
5-jointe<l,  first  two  joints  short,  sulx*qual,  last  three  suix-esisively  longer,  flagellum  aliout  1.5  times  as 
long  as  i)e<luncle,  consisting  of  alxmt  37  joints. 

Mandible  witlmut  i>alp,  with  two  apical  plates  amietl  with  three  teeth  each,  and  a  dentate  plate 
on  internal  face.  Molar  surface  l^eset  with  small  seta.'  an>und  its  Ijase,  a  njw  of  large  i>lumulose  seta* 
around  Itase  of  inner  dental  lamella. 

First  maxilhe  with  plate  of  first  joint  furni.sluMl  with  three  stout  plumulose  spines  and  a  tuft  of 
slender  hairs,  thinl  joint  with  stout  spint*s;  second  maxilla  with  one  large  plate  and  a  shorter,  more 
slender  one;  maxilhj)eiLs  broad,  with  a  5-jointe<l  palp,  l>earing  seta*  on  its  inner  e<lgeand  stout  spineaon 
outer  e<lge  an<l  ventral  fa«"e;  plate  of  second  joint  fumishtNl  with  many  short  crowde<i  spines  an<l  setie. 

The  thonu'ic  legs  increase  in  length  frou*  first  to  last;  in  all,  the  tenninal  joint  is  short  and  biun- 
gulate,  the  sixth  or  i^enultimate  joint  is  long,  an<l  in  the  la.st  i»air  of  legs  the  sixth  and  seventh  joints 
together  e({ual  or  slightly  excee<l  the  fourth  an<l  fifth  conibine<l;  all  of  the  legs  are  more  or  less  spiny 
in  all  of  their  joints. 

Xhe  urojHjds  are  biramou.<,  the  inner  mnnis  l>eing  alxmt  twice  as  long  as  the  jK^luncle;  outer 
ramus  broken. 

Ten  si>ecimens  fn>m  Culebra,  under  algie  and  drift  alongshore.  Largest  sjiecimen,  15  by  5.5 mm.; 
smallest,  5  by  1.5  mm. 
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ONISCIOiC. 

Philoscia  culebraB,  iww  sjH'cies. 

Bfxly  elonjrati»-oval,  alxHit  2.5  tinics  an  Itui^  a^  broa*!;  head  alMnit  twitt»  as  broad  an  lonp,  front 
somewhat  rerurved  l)etweon  side^  and  inicidle,  j>r(Kiuc'in>r  the  apiK'araiire  of  a  Hinall  lotx*  in  front  of 
eatrh  eye,  side**  and  j»osteri(>r  margin  nmndcMi;  first  s(»^nient  of  thorax  lonjjest,  its  anterior  and  ihwU'- 
rior  margins  stronjjly  (uirvwl,  anterior  anjjle  roun<le<l  and  j>rojectin^  somewhat  lK»yon<l  sid(»s  of  head; 
next  six  se^niitaits  sul>e<|ual  in  lenj?tli,  siH'ond,  third,  and  fonrth  wi<U»st,  tlie  last  tliree  suec^essively 
narrower;  posterior  angles  of  last  fonr  segments  i>r(Miuee<l,  sue(•^^ssively  increasing  in  length,  that  of  last 
reaching  almost  to  j)osterior  In^nler  of  thinl  alwlominal  segment;  abdomen  almost  as  long  as  last  thrtv 
segments  of  thorax,  gradnally  <leereasing  in  width  iK)steriorly;  S4»gments  snlM^pial  in  length,  the  siden 
of  the  first  more  or  k»ss  eon(t»aUr<l  by  the  lateral  angle  of  the  last  thoracic  segment;  telson,  short, 
hanlly  longer  than  other  segments,  pro<luced  to  a  blnnt  jxiint  in  nunlian  line  posteriorly. 

Eyes  moderate  (for  the  genns);  first  antenme  niinnte,  s<HMmd  antenme  when  laid  against  sidi*H 
of  iKxly  extending  to  abont  end  of  second  th(»ra<'ic  segment,  >pinose;  iK'<Umcle,  5-jointwl;  first  joint, 
short;  stM-ond  and  third,  (Mpial;  fonrth,  longer;  fifth,  longest,  iMjual  to  third  an<l  fonrth  combine<i; 
flagellnm  .*^jointed,  about  eijual  to  last  joint  of  piHhmcle.  Mandible  with  narrow  4  or  5  dentati»  tip, 
at  the  biise  of  which  are  two  plnmulose  M*ta',  an<l  lower  down  a  brush  of  tine  st»tje;  no  j»alp.  First 
maxilhe  with  inner  plate  furnishe<l  with  several  small  spines;  outer  plate  with  many. 

The  legs  increiUre  slightly  in  length  from  before  backward  an<l  are  furnishtnl  with  long,  ai'Ute 
spines.     The  uroinjds  are  broken  off. 

From  Culebra.     Two  siKxiimens,  under  drift  on  shore,  4.2  by  l.(i  nun. 
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Plate  7. 


FlgSL  l-d.  Ap9eude9  etpimmu,  n.  sp.— fig.  1,  animal,  x  15l    Fig.  2.  lint  leg.  x  33.    Fig.  3,  chela,  x  100.    Fig.  4.  KCODd  leg.  x  33.    Fig.  .\  aer- 

enth  leg.  x  33.    fig.  C,  oropoda.  x  33. 
Figs.  7-13.  UptocMia  iaorrta,  n.sp.—Flg.  7,  anlBial,  x  1-1.    Fig.  8,  lint  antenna  from  abore.  x  77.    Fig.  9.  second  antenna  from  below,  x  77. 

Fig.  10.  left  cheliped,  x  33.    Fig.  II.  left  chela,  anterior  Tlew,  x  77.    Fig.  12.  end  of  second  leg.  x  77.    Fig.  13.  nropod,  x  77. 


J.S.F.t,  1M)0,Val.  3.— H.  F.  Moon.    CTofKtpH*  IK.) 


Pbn^  ■-•'h  Clnkiaa  magaiM  Ivm.— Fig. 
Fig.  b.  Ifft  Bidi'  iclKin 
i^K"-  A-<^  drobnia  partu  IlHnnrn.— FIk-  <•■  nniniii 
FlRii.  V-1Z  Clmlmm  uWrunnihi  RlrhRnlMin.— CiR. 

rim.  13-21.  AmN^jtumiiiM  llllaralli.  n 
fniiu  tH'Inw.  N  »3.  V 
1«.  X  K!.     Klg.  a(,  u 


Fig.  12.  IclMiii  uwl  iiniimilii  tmni 


•I  Kp.— FIr.  13,  Htilmr 
nt  of  h<-a<l.  fnoa  U-1< 
\  Kl.     FiK-  21.  uiiuillllt«d, 


Fitr.  17,  flnit  leg,  x 


Bmii  u.S.F.C.i9ao,v«i.i— H.F.yD«.   (rii(K*»if*iM-) 


Fl;.  1.  Bra/trhiiropm  llllnmlii.  nor.  am.  et  (f-.— I'mpnl*.  ritthi  tMe  fmn  brlmr. 

nir>. 'if--L  (imiUuMlriroraii  lUiupn.— FiK'V.  ■nlnial.  -  \    ng.Xlirfl.un:    Flu,  I,  hnul. fblp.     Flu. S.  li'Imn  >iu1  urotml*, rfKbl '4il«.  t  33. 

rilTK  6-W.  Alfiruta  *Jr>Nfa.  n.  >|>.— Fin.  &  anlmiil.  '  v  Fie.  7.  Hni  U«.  ■  W.  FIr.  \  f<ninh  Inr.  ■  W-  He  >.  xevvnih  It*.  ■  W.  FIr.  IOv 
IrlMin  and  iiropnti  iif  righl  •hip. 

Flm.  II-'J'A  .Vulirnni  nv>ai.  nnv.  Kcn.  t^  K|k— Ff|t.  11.  Bnlnal.  v  .i.  Fig.  ii.  rlglii  onimil  knlmnii,  '  3A.  T^f.  la.  numlible.  -  ~.  Fig.  14. 
dm  Buullla.  ■:  n.  FU-  l-t.  irnio-l  mmllla.  «  ~.  Fls.  IC  >nBillli|>n1.  ■  77.  FIr.  17.  flm  Irx.  pmUThir.  •  -JU.  Fig.  IK, 
niM  Itv.  ■nli-rioT.  ■  m     Hg.  Vt.  Srx  k«.  Uihilor,  x  2U.    n^.tx.  toaitb  Ice.  «  I&    Fie. '.!!.  wiralh  leg. .-  IC-     FIr. &  k'lwii 


Bu.l   U,  S.  F   C.  1900.  Vel   1  -M.  F 


Fir.  1.  -Hia . 


n  Rk-hanbmi.  x  IJt. 

wifuSi-li.  AMpln.  X  tA 

FtK>.  11.  4.  Atll-mi  hilirHM-ln  Milnr-Nvanlii.— FU.  ».  anlraal.  >  l.S.    Ftg.  4.  Ii 

Ftev-'f*.  (Vftmtninftdi  lviT.~ri|[. -1.  malr,  x  .VJ,    Fig.  a.  fcowk.  >:  C.    F!». 

Ftp'.'J-U.  /lyiiuMfiirjKiiAvafu.  n.  >f>.— Flu.  >.  malf.  .■  li.    Og.  10.  Ii?nuik>.  , 

lip  ol   maillla.  hUhlj  n«(i>ll»^-     fit-  H.  auDdlhk'.   x  77. 

Fig.  IT,  bniRh  leg.  ten.  x  )H.    Ftr.  U.  WTcnlh  Icf.  IcR.  x  St. 


lu.  X  to.    Ft|[.  h.  m-niHl  anleorM.  .<  W. 
OiM  uilrona.    Fig.  12.  iwrandHiiieniw.    Fltt.  U. 
■lilllpedii.    K  TT.     Fl*.  le.  fliM  lea.  lell,  x  S3. 
n  uid  anipod.  rigbl  dde.  male,  x  31 


Bull.  U.  5-  F.  C.  1900.  v..  .  :.— H   F   Moo'c.     -  To  'ac<^  Mgo  1  76 


Plate  11. 


Fiipt.  l-(>.  i.'Unnli*-  iJiminntfln  lien.— Fiu.  1.  aniiiml.   •  :{.:{.     Fifr.  '1.  first  unU'iiiui.   -   It;.     Ki);.  :{.  miiuhI  uiiU'iiim.   ■   lii.     Fi»r.  I.  tii>t  IcK.  X  16. 

FiK.  \  fmirtli  li'ir.       !♦•.     Fiir.  ti.  H'vt*m!i  N-jr.  •   \^. 
Flfp(.  7-ri  /.#;/i«i  'jrnrilii',  u.  >p.— Fijr.  T.  iiiiiiiml.   ■  :i.     Fiir. -*».  "t'ntiitl  uiiIviiiih.     FJk. '.».  lirM  U-u.U-fl.     Fijr.  in.  fmirth  liir.  U'fl.    FIk.  U.  fcevtoth 

It-e.  left.     Fit.'.  12.  it'lMUi  and  iiroprids.  -   11. 
Figii.  l;l-17.  i^ittniciiii:ul*hr:t.u.  tiK—yiK.l'i.uuin\&l.  -  7.     Fik- 11- niitoiiini.  ^  ;t>.     FiK.  l'>.  UKilidiljU*.   •  77.     File.  K>,  Unties.   •  :».     Fig.  17. 

fourth  leg.  a.  :U. 
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THE  CIRRIPHDIA  COLLECTED  NEAR  TORTO  RICO  HY  THE  FISH  HAWK 

EXPEDITION  IX  1898-1)9. 


By  MAURICE  A.  BIGELOW, 
Instrttctor  in  Biohv^y,  Teachers'  College,  Columbia  L'niversity. 


The  rollortion  of  Cirri|>cdia  is  small.  lK)th  in  nuinl)er  of  jrcnera  and  spei'ies  rep- 
resenttMi  and  in  individuals.  Of  ten  small  jars  holding  the  colUvtion,  fou:*  contain 
but  a  single  sjx^cimen  eaeh,  five  have  from  two  to  four  sj)eeimens,  and  only  one 
(Lithtfrya)  furnished  abundant  material  for  comparison  and  dissection,  which  are  so 
important  in  identification  of  species  in  such  a  variable  group.  Owing  to  the  small 
amount  of  material,  some  of  the  identifications  are  very  uncertain  as  regards  the 
species.  All  of  the  specimens  are  identified  as  l)elonging  to  well-known  genem,  which 
have  l)een  heretofore  reported  from  the  West  Indies. 

A  glance  at  the  list  that  follows  shows  that  each  of  the  families  of  Cirrlj^tdia^ 
Lt'ptulida-  and  Bfihinldip^  is  repn\<entod  by  two  genera.  In  the  cjise  of  the  former 
there  are  two  s{)ecies,  while  the  latter  family  is  represented  by  jK>ssibly  four  species. 

NoCirripedia  which  live  at  the  surfac-e  of  the  water  were  in  the  collei'tion.  Since 
no  new  s|)ecies  are  recorded,  it  seems  <|uite  unnecessary  to  insert  in  the  report  diag- 
nostic des4-riptions  of  the  few  forms  listed,  but  references  have  been  given  to  the 
imjxjrtant  literature  used  in  identification  of  the  sjjecimens. 


Family  LEPADID.€. 

Scalpellum  ( s|Htu»s  ? i. 

A  Pinjrle  i«|K.i-iiiien.  api«n.»ntly  youni:,  was  taken  at  station.^  Hl*i2-H0H;^  in  Mayajniez  HarU»r,  at  a 
depth  lM*t\vei*n  2o  an«l  75  fathoms.  Tht»  s|>t*<inu*n  clm^ly  c-<»nvsj>«»n«i.«  with  H«tek's  <!f?!<*ription  iChal- 
lenper  Rt»iw)rt.«)  and  Hjniri' of  S/fiif^tUnm  iH-duin-nlntinu,  \}\\\  differs  fnmi  hi.«  «l«H*ripti<>n  principally  in 
that  the  i-apituhini  an<l  ixilunde  in  thig  siHi'iinen  if*  not  **clothe<l  witli  numeruib*  ppinet?/'  a.**  liriek 
characterize* i  the  coverinji  inenihrane  in  tliisgi»eeief*.  Tlie  velvet-like  nienihrane  seen  on  the  spechnen 
under  <lis<*iij^ion  is  more  in  a«.-<i»nl  with  Hoek's  dei«<.-ription  of  .s'.  rt/ufinmn.  In  m<*st  other  charaetere 
it  is  not  esfiy  to  distin^iish  the  two  s|H»i"ies  a^^  des<*ril>eil  hy  Hoek.  and  since  each  wae  ljat«ed  upon  a 
ein^Ie  sjieeinien  e«>lie<-tt^l  hy  the  ('hnUnui*r  tliere  is  jiossihility  that  variation  niay  be  so  jnvat  a8  to 
invalidate  the  distiiution  l»etween  the  sjxries.  It  seems  wisest  not  to  attempt  a  definite  a^iji^ment  of 
the  siKi'imen  to  a  sj^eeies  until  others  are  ol>taine<l. 

(Darwin,  Monojin^ph  of  the  Cirripinlia;  Cliallenjrer  KeiN_»rt  on  iMrrifKxlia,  hy  Hoek.) 

Liithotrya  dorsalis  Sowerhy. 

Numerous  sptn-imeiL*  were  taken  at  Ensenada  Honda,  Culehra,  and  a  few  off  A^ruaiiilla.     The 

animrl  Iwires  in  i-oral  and  limestone  nn-k,  pieces  of  which  were  attached  to  some  of  the  specimens. 

(Darwin,  Monograph  of  Cirripedia.) 
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Family  BALANIDiC 

Balanus  (H]XH*ie0  ?). 

Several  flpecdmeni  helon^ng  to  th'w  ^imuft  won*  found  in  tlu*  nilkn'tion.  A  Riiifsle  specimen 
encruste<l  by  a  millepore  coral  from  Maya>fiu»7,,  an  iini)erfwt  sjNH'inuMi  nf  another  (?)  HpivieH  i-ollet'tcd 
off  PiuTto  Heal,  and  three  or  four  apparently  youn^  Hin'einienH  of  protiahly  a  thini  Hpt»<*ic«  from  IkK'a 
Prieta — these  wmprise  the  reprenentative**  of  the  ^enns  linlnutm.  Considering  the  limited  nundier  of 
the  8|)e('imen8,  their  undeveloped  and  imperfect  eon<iition,  and  the  well-known  difficult iet«  of  making 
acM*urate  identifications  of  specie^  in  this  variable  ^nus,  it  in  thought  best  not  to  re<;ord  any  gneHsex  at 
identification  of  the  species  of  Jinlnnua. 

(Darwin,  Monograph  of  the  Cirrijxxiia.) 

Tetraclita  porosa  Darwin. 

Two  specimens.     I/x»lity  not  retarded.     Varieties  of  this  H[>ecieB  liave  Insen  previously  rt»ported 
as  i'onimon  near  the  West  Indies  and  the  Caribbean  Sea. 
(Darwin,  Monograph  of  the  Cirn]>eilia.) 
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Bv  AARON  h.  TREADWELL, 
Ptv/fssor  of  Biolof^\\  I  'assar  ColUf^e. 


Tho  material  here  descriV)ed  was  eolleoted  hv  the  expedition  sent  to  Porto  Rico 
in  the  winter  of  18i^S-91«,  }>y  Hon.  (jeorffe  M.  Bowers,  United  States  Commissioner 
of  Fish  and  F'isheries.  The  eoUeetion  included  85  species  of  Pol ycha^tes,  of  which  82, 
so  far  as  I  could  deteniiine,  are  new.  AH  oliser\'ations  w<»re  made  on  preser\'ed 
material.  Where  no  other  preservin^j"  fluid  is  indicated  in  des4:Tiptions  of  color,  etc., 
it  will  l)e  understood  that  the  specimen  was  in  alcohol.  If  formalin  was  used,  that 
fact  is  noted  in  the  description. 

For  :issistance  in  promiring  literature  I  am  indebted  to  Dr.  H.  M.  Smith,  of  the 
United  States  Commission  of  Fish  and  Fisheries,  Prof.  H.  C.  Rumpus,  of  Brown 
University,  and  Prof.  H.  P.  Johnson,  of  the  I'niversitv  of  California. 

All  the  tigui'es  in  the  text  were  drawn  hv  the  author. 

Family  SYLLID.€. 

8YIXI8  SftT. 
Syllis  spon^phila  Verrill. 

S^flt*  fpongiphOa  Vorrill.  Trans,  Conn.  A<tid..  vol.  I.  pi.  24.  Hks.  10.  lOn.  inSl:  Rt  pt.  V.  ?.  F.  C.  for  lxS3.  pi.  42.  figs.  IKl,  183a: 
Proe.  T'.  S.  Nat.  Mu>.  1»C>.  p.  435. 

Proft'seor  Verrill  liest'ribe?  the  cxilor  a**  yellowish  white.  He  <i<K»8  not  say  if  tliat  is  the  cane  in  the 
living  animal.  Most  <»f  thesH*  agrve  with  his  <les4^ription,  hut  in  some  the  anterior  p<»rtion  of  the  l»o<ly 
was  <-i»lore<l  a  dark  hrown  hy  twr»  rather  hroa<l  hrown  lianils  in  eaeh  iBi*jr- 
ment.  In  the  intei>«ivmt*ntal  ronstrietions  i.*:  a  nam>wer  Uin«l.  more 
shari>ly  «lefine<l  ainl  ilenser  in  t-olor.  The  eyes  an*  farther  remove<l  from 
the  liase  of  the  nii<hlle  antenna  in  thes<'  than  in  tlujse  fipnn*«l  hy  Verrill 
and  the  tenninal  joint  of  the  stna  has  nn>re  nnmennis  tet»th. 

Colleete*!  from  H<K|ueron  Bay.  station  (JO^^,  Am>yo,  Puerto  Real,  on 
cH>rab  at  Mayapiiez. 


SylliB  coxnplaiiata,  n.  sp. 

Bcnly  verj*  much  fiattene*!.  with  n>w  of  «lark-l)n»wn  sfK»ts  an»un<\  jx>»- 

teriore<lgeof  hea4l  ainl  at-n.^**  jxisterior  jiortion  of  ea<*h  sejrment.     Similar 

sjMjts  t^^ttere<l  im*gularly  over  rvst  of  Ixxly.    Tenta<-les  an<l  all  tirri  artiru- 

late<i,  with  n>w  of  pigment  granules  ar<»un<l  each  annuliL^.     Meilian  ten- 

ta4*le  longer  than  lateral,  aUmt  four  times  as  long  a.**  lu»a<l.     Two  tenta^'ular 

<'irri,  dorsal  one  rather  longer  than  meilian  tentacle,  ventral  one  shorter. 

Palps*  thick  at  l»ase.  ta|)ering  to  roun<le<l  api'X.     Eyes  ft»ur,  anterior  |»air     F»«'  i.— Ht^l  of  >*.  rom/V.iNo/a 

the  larger.     Arrangement  of  pigment  su<'h  as  to  givt-  the  api»earantv  of  a         '  •^*     ^'*^*'*  |-Hirt-<1  antenna 

.        .  ,        ,         ™       -  ,.  ,.  n'moviHl  to  jjh«tw  ihf  iialp. 

deepclcft  on  (Histenor margin  of  heaii.     (rig.  1.)     rara[MMniim  uniramoiL^. 

with  several  stout  acicuhe.     Setie  few,  i-ompoiind,  with  long  terminal  articles;  latter  with  stout  suhter- 

niinal  t<H>th  and  row  of  smaller  teeth  Itehind  it.     No  t<M)th  in  pharynx.     The  s|»e«-imt'n.  fn»m  Ponce, 

wiL'i  not  t^»mpletc;  alxmt  150  segmenU*  present.     Length,  44  mm.;  width,  2  mm. 
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Family  HESlONIDiE. 

HS8I0HE  8aT. 

Hesione  proctochona  Schin. 

HnUmr  prwiitchonn  Si'hmarda.  Neue  WIHh'IIo!*!'  TliitTo.  IStil.  ji.  "y.  pi.  "is.  ilg.  JlV.. 
/•hllnciu  jtriM'ttH'/iitna  \Vfl»stcr,  Atitit'llils  from  HiTiiuula.  Bull.  I'.  S.  F.  ('.  1>W4,  p.  M\.  pi.  8,  fig.  21. 
IlfHnHttri/tiiH't'a  Klilors.  Annelids  of  the  Klnkc.  Mom.  Mus.  (\nnp.  Z«m)1..  CambrMffe.  1>W7.  p.  14H.  pi.  -11,  flip*.  1-4. 
I!t»iuHf  iH-it'tfjia  Khlers,  ibid.  p.  117,  pi.  41,  ll>f>.  S.  Ti. 

Accc»nUiig  to  S<*hiiianla'tf  «»riginal  ilwHTiption,  the  anterior  )>ortion  of  JI.  jjrocttHrftona  is  charaoter- 
ized  by  tlie  al)eenc'e  oi  aiitjenn»',  the  |)rt.*nt»nce  of  t'ij^ht  liain*  of  tvntai'ular  oirri,  and  four  eyee.  There 
are  sixteen  Heti^rout<  neginentt*,  and  tlie  aiiutf  in  Hurrounde<l  by  a  funnel-like  ex|)an8ion,  whuee  educes 
are  prolonj^tnl  into  ten  <*onical  pngtrtioni*.  He  also  deHcrilx^s,  but  doc^s  not  lijjiire,  two  long  anal  oirri. 
L)or8al  Hurface  l)rown,  each  Kt.'gnient  divid<i<l  into  ten  )>andH  by  transverne  white  limv.  Between  every 
two  of  thew'  lint^tf  in  a  ))roa<Ier  white  band.     A  nniall  kn(»b  on  either  niile,  in  fnnit  of  eaoh  ])ara{Kxliiini. 

\Vel>Hter  (loi*.  dt. )  det»<TilK'H  fr»»ni  lierniutia  H]ie<'inieii^  which  he  i<lentiliefl  an  this  s|H>oieH.  To 
Stthnianla'H  description  he  adds  the  following  ]>oint^:  There  are  two  very  minute  antenna^  po  fluiall 
aA  to  eHcai>e  detection  with  a  han<l  lens;  each  paraiMxliuuk  liearn  on  its  outer,  upin^r  angle  a  slender, 
lijvlikc  pnjjiH'tion,  an<l  the  ante-anal  segnient  has  no  8et«?,  but  lx.»ar8  two  very  long  cirri. 

Khlers  (loc.  cit. )  conipan^s  his  new  sjiecies,  //.  viftiyenty  with  //.  protiipchonti.  As  l)etween  7/.  riUigera 
and  //.  procto^^htnin^  as  «U»s<'ril)e<l  ))y  S4*hinanla,  the  agrtH»nient8  and  diffen»n(res  are  as  follows:  Both 
have  10  tentatruiar  cirri  an<l  4  eyes;  neither  has  tentacles.  (Noti*  Wel)ster's  tlis«*overy  of  tentacles  in 
Il.pn^itti'houa.)  II.ntt'njera  has  ir>  setigen»U8  s(»ginent*»,  //.  y;ror/<Wimm  has  1(J;  the  ante-anal  segment 
in  the  ft)nner  has  long  cirri,  while  in  tlu*  latt<T  it  is  setigen>ib*.  (Note,  again,  Welwter's  description 
of  this  segment  in  //.  pnn-ttH'houa^  which  n*moves  this  <iistinction. )  Khlers's  ])1.  41,  tig.  1,  shows 
unmistakably  lt>  bundles  of  st*tjc,  which  leads  to  the  suggestion  that  iM>ssi!ily  there  mi^ht  have  been 
an  error  in  the  des<Tiption.  It*siH»ms  j»n»lMible  that  the  two  may  agree  in  this  resptH't.  H.vUtigern 
has  two  unetjuai,  lip-like  projet'tions  on  the  dorsal  surfa(*e  (»f  the  i»arai><Mlium,  which  are  alisent  in 
H.pTiH.'titchtma.  (Note,  again,  Welwters  dcs<Tiption  of  one  .*<uch  lip  in  the  latter.)  There  are  no 
coni<iil  projwlionssnrroun<ling  the  anal  o|>ening  in  //.  vittiiprtiy  as«les<*ril>e«.l  ft»r  JI.  proetiM'houn. 

The  Torto  Kico  collection  container!  a  large  numU'r  of  si>iH>imens  of  this  genus,  which  show  so 
many  resemblances  to  lK>th  the  above  siKH-ies  that  it  is  very  tloubtful  if  the  two  are  distinct.  Number 
of  setigt»n)us  segments,  IH.  There  are  eight  i)airs  of  tentacular  cirri,  f<»ur  eyes,  and  two  very  nidi- 
mentarv  antenna*,  visible  onlv  on  vcrv  careful  examination.  Dorsal  surfac'e  markinl  with  transverse 
brown  lines,  leaving  a  l»n)adt*r  white  band  at  aiiteri«)r  end  of  each  segment.  The  outer  angle  of  the 
parapodium  Inmrs  two  short  lips.  These  may  1k'  !u*arly  equal  in  size,  or  one  may  l»e  very  small  and 
e.isily  overlooke<l.  The  ante-anal  si*gment  U'ars  no  wta*,  but  two  long  cirri.  In  favtirable  s]HK*imeus 
the  inlge  of  the  anal  funnel  is  seen  to  1m»  drawn  oxiX  into  conical  pnx'i'sst^s,  though  the  stnictures  wen* 
l(»st  in  m(»st  of  the  sp(*<'imens. 

The  Porto  Rieo  siK'cimens  agrtn^  with  //.  procttn'lunni  in  the  numlHT  of  setigerous  S(*gments,  in 
the  posses.sion  of  nniimcntary  antenna*,  ami  in  having  lobes  on  the  anal  funnel.  They  agnv  with  //. 
vittUjfm  in  having  two  ioU's  to  tlu*  dorsal  pani]><Mlial  lij),  the  smaUer  lK*ing  frtM|Ucntly  very  small.  In 
all  t»ther  n*s|KM'ts  they  agret?  with  lM»th  s|KM"ies.  Sin«*e.  exce]>t  in  the  tirst  of  the  alH>ve-<h's<Til)e«l 
features,  the  differences  are  jK)ints  which  might  eiisily  escajK*  detiM'tion,  1  am  convinitHl  that  the 
siKH'itv  are  identical,  and  have  includtMl  all  of  the  Porto  Rico  .sjK'cimens  of  Ihttiant  under  the  sjKH'ii^s  //. 
prnrttM-hmn. 

Untler  the  name//,  pnvtexta,  Khlers  (U^scriU's  another  species  differing  from  //.  rltfltjfnt,  in  having 
longitudinal  instead  of  tninsverse  brown  markhig,  and  in  having  but  a  singU'  dursal  li)»  tt)  the  ))ani- 
jMNlium.  Two  s|HM*inu'ns  from  Porto  Ki«'osht»w  thes*' longitudinal  markin^.^,  ])ut  agifc  in  the  stnii'ture 
of  their  parai-Mxlia  with  //.  ntiuftrn,  Khlers  sugg*»sts  that  the  «lifferences  bftwe«»n  //.  r'lUitffm  and  //. 
pi'U'textn  art»  merely  sexual.     This  suggestion  is  i»robably  corriH't. 

Collected  from  Arroyo,  Mayaguez,  Ilucares,  BtK|ueron  Bay,  Playa  d*?  IVtm^'  reef,  Knsi'nada 
Honda  (Culebra),  Uuanica  Bay,  Fajardo,  Puerto  Real,  Porto  Rico,  Pone.',  stations  (»()7l\  «M)S(),  UHI2, 
0090,  (U)t»8. 

The  last  specimen  had  lifteen  setigerous  Si^gmenls  and  the  markings  of  //.  pruttxta. 
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PODASKS  EhUn. 

Podarke  agilU  Ehlers. 
Pinlnrlw  atjilU  Ehlent,  Die  BorHtenwiinner,  p.  197,  pi.  8,  figs.  9-11. 

A  Hingle  ppei'iinen  I  have  referre*!,  rather  doubtfully,  to  this  speciep.  The  anterior  end  waa 
mutilated,  so  that  it  waH  inijMWjJiihle  to  compare  the  cirri  with  EhlerH'n  description.  The  me<lian 
aiitiMina  is*  |>rojK)rtionately  lonj^r  than  in  Ehlen»*«  description,  ami  the  number  of  body  segmentn 
jrreater.     Collected  from  Puerto  Real. 

CA8TALIA  San. 


FlG«.  '1,  u. — fiuUnlui  longinrmtn. 
^11;  pr,  process  on  prolmwi**. 
pound  s«*tA.  X  9r». 


Fig  2.  HetA, 
FlK.  3,  rom- 


*     Castalia  lon^cirrata,  n.  sp. 

Elead  roughly  shield-shaped,  its  posterior  end  prolonged  into  two  diverging  processes,  (See 
fig.  2.)  Antenme  «lelicate,  a  trifle  longer  than  {mips.  Palps  2-jointe<l,  tenninal  joint  conical,  narrower 
than  basal.  When  ))rol>os<>iH  is  protruded  the  head  abuts  on 
a  conicral  pn)cess  lK>me  on  dornal  surface  of  proboscis,  which 
looks,  in  surface  view,  like  a  very  thick  median  antenna. 
(Fig.  2,  pr.).  Four  eyes,  the  anterior  neariy  twice  as  large 
as  posterior.  Bo<ly  of  19  segments.  Anteriorly,  ilorsal  ramus 
of  parapodium  not  more  than  one-third  the  length  of 
ventral  and  much  narrower.  Toward  the  posterior  end 
the  ventral  rami  increase  very  much  in  thickness  and  the 
differemv  l)etween  the  two  is  more  pronounced.  Each  has 
a  stout,  black  aciculum.  Setie  of  ventral  bundle  compound. 
(Fig.  3. )  Those  of  dorsal  bundle  long,  acicular,  transversely 
striate<l,  minutely  serrated  ni«r  the  end.  The  eighteenth 
segment  without  jmraiKxlia,  but,  I  think,  with  cirri.  The 
p<i«terior  end  was  too  l)adly  mutilate<i  to  <letermine  thi.»» 
|>oint  with  certainty.  Two  anal  cirri.  Ventral  cirrus 
reai'hing  l>eyond  tij>  of  para[>o<]ium.  Dorsal  cirnis  very 
long,  in  length  equaling  four  tinun?  the  <liameter  of  the  Ixxly. 

Color  i»ale  yellow,  with  markeil  iridescentv.     An  in<li(ration  of  transverse  markings  cimld  be  Feen 
on  most  of  the  Hi»gments,  looking  a**  if  the  color  originally  present  had  l)een  removtnl  by  the  alcohol. 

Collected!  from  station  6079. 

Castalia  xnutilata,  n.  sp. 

Head  nuK'h  broatler  than  Itmg,  with  anteriorly  a  median  "tongue"  marked  off  by  two  very 
indistinct  lint's.  (See  (ig.  4.)  With  high  p<»wer  two  very  delicate  i)ro- 
c'csses  may  1m»  K*en  at  anterior  (^Ige  (fig.  4,  ant?)  ;  the.<e  I  interpret  as 
rudimentary  antenna*.  Paljis  2-iointt^l,  tenninal  joint  much  longer  than 
biLsal.  Eyes  four,  the  anterior  considerably  larger  than  iH>Fterior  |)air. 
Six  |>airs  of  tentacular  cirri.  B<Hly  of  5:^  segments,  broaih^st  anteriorly, 
and  narrowing  gnulnally  towanl  jK>sterioren<i.  l^Migth,  17  mm.  Greatest 
width,  1.5  mm. 

Para]MMliuin  uniramons,  with  long  conicsd  anterior  li]>  and  shorter 
and  mon»  rounde<l  {xisterior  one.  Setie  in  two  bundles,  all  comjK>und, 
terminal  article  (»f  most  ventral ly-place<l  seta*  considerably  shorter  than 
those  of  dorsal  ones.  A  <lelicate  ventral  cirnis  is  situated  al>out  a  quarter 
of  the  length  of  ]>aru{KHlium  from  its  end  and  rea*'hes  to  the  end  of  the 
jKisterior  lip.  The  dorsal  cirrus  is  very  mii<*h  stouter,  place*!  nearer  the 
IkhU'.     The  tenninal  arti<*les  <»f  all  the  dorsal  <'irri  and  anal  cirri  hail  U»en  broken  away. 

Collecte<l  from  San  Antonio  bridge,  San  Juan. 

I  have  identifiinl  these  la.st  two  S(>e4>imens  as  l>i*longing  to  the  genus  Castalia  from   Ehler's 
diagnosis,  Die  B<^rstenwurmer,  p.  187. 


Fig.  4.— Hetid  of  tMflatia  muti- 
lata,         26.   autf,  autennse; 

ptp,  \tA\\». 
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Family  POLYNOID^. 

In  tho  ft)Ho\vinjr  ilesKTiptiona  I  have  followetl  Jolinson'n  (Prnc.  Calif.  A<nul.  S<*iem»o,  vol.  1,  No. 
5,  }».  UV})  <liajrn<>^i«  <»f  tiie  ^eneni  /W//»o/'  and  HarmoOun'. 

HABMOTHOE  Kinberg. 
Harmothoe  polytricha  S<*li mania. 

IHJi^ti/H  jHjitftricha  .SohniiinlH,  Nfuo  WirU'lh^o  Thion*.  i.ii.  p  l.Vi.     KhlorM.  .\tiiu'liils  of  i1m>  Blaki'.  p.  49:  pi.  10,  flgK. «.».  10" 
pi.  ll.tlif.  1. 

A  nnnil)or  of  mnoh  nuitilatinl  HiKH'inienH,  coinprurln^  only  a  few  of  tht'  nuitit  anterior  sc^nientH 
an4l  (U^titnte  of  olytra  and  dornal  cirri.  From  tho  f(»rm  of  the  hi*a<l,  ]»araiNKlia,  and  tentacles,  I  have 
identitieil  them  with  Uiis  HjKM'ies.  EhlerH  fij;fnres  only  two  eyes.  Them*  have,  in  a<ldition,  two  lateral 
eyi*  mneli  liirjrer  than  thtj  othern,  and  on  tlie  siile  of  the  ln«d,  where  they  nii^ht  eiL**ily  In*  overlooketL 

ColltMrtetl  fn)m  Rtationn  (V)7\\  (jOtH,  H070,  and  Maya^rnez  !IarlK>r. 

POLTHOE  Sat. 
Polynoe  brevisetosa  Kinlieo;. 

FttlymtrlrrrviMtoM  Johimtu.  l*ni<'.  Calif.  Acad.  Sci.,  vol.  1.  Ni».  5.  p.  Hi7;  pi.  rt.  IIr.  21;  pi.  7.  tttr^.  'M,  M),  -liwi;  pi.  H.  tlffM.  4<i.44Wi. 

For  refereneeH  to  t»arlier  literatnrt*  wt^  p.  Uu  of  Johnson'H  {ia]K^r. 

C/ollet^ti»<l  from  I*iierto  Keal,  I'orto  Uieo,  (;al)allo  Hlaneo  Rt»ef,  ami  <inani(*a  liay. 

Polynoe  branchiata,  n.  Hp. 

Hea<l  roughly  hexagonal  (»ee  fig.  5)  with  anteri<»r  eyen  at  outer  anglei<.  Banal  joint  of  antenna 
extendin>;  a  little  lx*yond  that  of  tentacles.  Terminal  j<ant  of  antenn:e  n^aching  considerahly  beyond 
tentacU»s.  Antenme  and  tentai'len  l)rown  for  t»ver  half  their  length,  then  a  white  l>and,  then  a  Hecoml 
brown  band,  imme<liately  under  the  white,  swollen  end.  A  delicate  a<uite  tip  tenninat4«  antenme, 
tentack^^«,  and  all  cirri.  IVristomial  cirri  Hha]HMl  like  tentat^le.**,  with  two  bn)wn  bandn,  one  alxnit  half 
way  along  their  tenninal  joint,  the  other  just  lK.*neath  the  Hwollen  ti)).  IKtrsal  and  anal  (irri  like 
peri?t(»mial,  but  with  oidy  one  brown  Imml.     Palps  long,  conical,  covertM.1  with  line,  hair-like  ))apill;e. 

Twelve  ]>airH  of  elytm.  Surfacre  of  elytra  <M)vere<l  with  minute  tul>en*U»s,  with  a  nundwrof  Rofter, 
larger,  papilhe  near  outer  margin.  lateral  ami  posterior  margin  denwdy  fringi^l,  with  a  longi^.r  tuft  a 
little  to  one  side  of  median  ])lane  of 
IhmIv  on  manv  of  elytni.  Flvtm 
completely  cover  the  bculy,  and  the 
tulM^nrlcH  and  tilamentx  give  it  an 
a]>|M»aninci»  ni  Inking  covert'd  with 
fine  gray  san«l. 

Para)MMlium  with  d(»rHal  hundle 
of  rather  long  seta*,  toothe<l  on  lK>tli 
e<lgt^H,  and  a  ventral  bundle  of  very 
Ptout,  dark-brown  w»tie  (hih*  lig.  H). 
F^ich  of  the  latter  ends  in  a  Munt 
j)oint  and  carrii»H  at  a  little  di.'^tance 
from  itn  en«l  a  tran.<«versi»  row  of  sluir]> 
ti»eth.  One  or  two  of  them*  an* 
much  Btouter  than  the  rest  (fig.  7). 
Dornallv  either  an  elvtn>phore  or  a 
very  long  dorsal  cirrus  (fig.  8).     Ven- 

tnilly  a  long  narrow  cirnis.  lietween  ea«'h  jwiir  (►f  j)aniiMMlia,  fiu^teiuHl  to  juiterior  wall  of  ]iara]MHUuin, 
to  l)ody  wall,  and  a  few  to  posterior  wall  (»f  anterior  para]NKlium  are  a  nuudnT  (ten  or  n»ore)  of 
iinger-shajKHl  pnu'esses  (gills).  (See  fig.  (>,  /;/•.)  Tlu'se  a|)iK'ar  first  iK'twi^en  the  thinl  and  fourth 
setigerous  segments  and  are  found  thnmghout  the  greater  |>art  of  Inwly.  Pn>lM>s<'is  smooth  with  a 
row  of  dorsiil  and  ventral  pa) >il he  around  distal  o|H>ning. 

Ix^igth,  25  nun.;  width,  8  mm.     .Vnother  siKM-imen:   l^Migth,  20  mm.;  width,  n  nun. 

CoUet^tetl  from  Boquen»n  Hay,  Ponce,  station  (iO^Jo. 


^^: 


■7 


FniH.  J>-7.— /W.i/M«>*  /*»M/ir7ii*i/«r.     Fij:. .'».  Head,      y.     Fifr- •!.  l'Hni|HHliitiii,  s  hi; 

/)r.  hraiirhia  .     Fljr.  7.  V«MitniI  s*«ta.  ■  «>. 
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Polyuoe  nodowt,  i 


8p. 


Bo<)y  plDnip.  with  ^hort  parapoilia.  Tin'  ppet-imens  with  elytra  removeil  are  roileil,  and  look 
not  unlike  the  larva  of  a  roieopterijivs  insoi't.  (ioncrai  l)oJy  culor  gray,  with  liark  lonjrituilinal  ilor^l 
han<l.  Ill  one  of  the  twu  pjieeinifiu'  nt  my  <lir>]Ki«ai  tliLi  hi  Hue  tii  color  of  Ixxly  wait;  iti  tin-  other,  to 
the  color  of  miaute  tubercle:^  whirh  rover  it.  Whole  ilor^l  piirfaee,  even  of  parapixliuni,  midileil 
with  nnall  mum)  tubercles.  Nn  tulien-W  veiitrHtly,  but  siiriare  is  etiuliletl  with  fine  jMpilUe, 
^ving  it  a  viiloiu  aiipt'amni-e.  He«>1  with  lateral  e<1^M  rounded.  Breadth  aUiut  ei|nal  to  ilistanre 
from  posterior  niar^n  ti)  l>af«  of  aiilenmi-.  Anlerinr  eyew  larger  than  posterior  and  pitiiateil  mi>re 
toward  aide  of  htsd.  Autcnn;e  lon^'r  than  heail,  with  lenninal  swelling  and  acute  tip.  Tip  of  ter- 
minal Bwellinif  and  Hubterminal  lian'l  white:  the  retit  brown.     Tentai'W  not  half  a:<  long  an  antenniF, 


id  of  whit< 


Tentai^lar  and  dunal  ei 


like  the  latter  in  fomi  and  color,  liut  lai-kiiig  wibteruunal  li 
like  antennie.  Pal|i«  nearly  twii-e  a."  long  a- 
tenlaele»i,  tapering  slowly  to  near  apex,  endiii); 
ahnijitly  in  a  sharp  point.  Basal  half  i-oiorlcw. 
terminal  half  brown.  Surface  stniiiieil  with  vitv 
minute  ]>a|>illie,  visible  only  under  high  jmiwit. 
In  a  smaller  B|iednioii,  al)otit  half  the  length  of 
thu  a)ii>ve,  the  jialpe  were  unilonnly  limwii  and 
nnly  a  little  longer  than  the  antennn-. 

Klytra  on  segments  2, 4,  n.  7,et<'.,  2:1.  Whole 
number  of  pairs,  12.  Boily  segments  27,  iiu-liid- 
ing  anal  segment.  Only  the  anterior  pair  of 
elytra  preaent  in  either  specimen.  Theee  won' 
nearly  square,  the  edge  with  a  row  of  line  |iapil- 
lie,  ^urfai-e  St u> tiled  with  tiibereie*.     iSee  tig.  S. ) 

Parapodimn  uniranious,  very  Ihii-k,  iff  <1 
Towanl  the  end,  and  ventrally,  the  tubenlc:'  ;i 
elytrophore  or  cirrus.  Short, ■stunt,  ventral  cirn 
ai>e\:a  single  large  tooth  Mime  di^lamv  from  up 
ai'iciiluni. 

length  2.5  mm;  width  5  mm.     Of  another.  Iitigth  !.'>  i 

tVillei'te<l  fmm  Fajaniii  and  station  ftlTH. 

Polynoo,  fp. 

From  Mayagiiez  was  collecte"!  a  fragment,  pmlably  a  P-Jyiu>.;  Imt  owing  to  1ih>  of  the  ai 
s^rments  Ihi."  iiiulil  not  tie  detiTmineil  with  certainty.  .\n  clevateil  dorsal  ridm'  marks  tift  three 
diHtini-l  areaM  of  the  tHuly— a  meilian  and  two  lateral.  Snrfaiv  irregularly  marked  with  light  brown 
and  gray.     Elytra  transparent,  not  mvering  entin-  ilnRfil  furfaii-. 

tTHXirSLAIS  Kiab«rg. 
Sthenelaia  aimplex  Kbier?. 
MhTHilnii' rimpl.  I  KMen.  Annp11d>  of  llir  H^ki',  )■.  W.  |>1.  II.  Ilr>.  L>iinil:t:  |>l.  11.  tiic-.  1  Inii. 


re  n-plai-e-l  by  I 

L-.     A  lew  lleni 
i-\.     Ka.-<i)  ]>!irt  1 


crcl  with  lulienlcs.  (See  fig.  ».) 
lit-  villi  ins- 1  ike  lapilLe:  iloreally,  an 
,ery  strong  setji-,  with  lilnnt-pointeil 
triateil  longitudinally.    ,\  i^ingle  large 

.iaih.'l.5mm. 


F.hlers  siys  there  arv  no  eyi-s.  Tluft-.  which  agn-e  in  all  other  n-sjiei'ls  with  iii^  iliiignosis.  show 
a  |Kiir  cif  very  siiiall  dark  eyi>,  one  "n  i-ither  siile  of  the  inx^-  nf  the  antenna. 

Collii'lxl  fmm  station  litMiti. 

Stheneloia  ^rubei,  n.  sp. 

dmU',  in  liisdiagmicis  of  ihisgi-tiiis  |.\imiiluta  Semix'riana,  p.  54),  says  that  the  elytra  are  bome 
on  Hegmcnt>2. 4..'i.  7.  el c. alternately  lo  segment  2:1,  und  on  every  segment  jxislcrior  to  that.  Scbmanla 
(Nene  Wirlt-llosc  Thien".  p.  14*11  slates  that  the  alternation  i-easi-s  on  the  twenty-seventh  sequent. 
The  sinviim'iis  here  descrilie<l  agree  wilh  Shmanla's  descnption.  The  hea-l  I  tig.  10)  is  nmniletl,  with 
a  rather  brua<l  median  ti.ssure  into  which  the  antenna  fit.".  Base  of  iintenna  with  bniail  lateral  ilaji, 
narrower  at  liase.     I*al{ii<  as  long  as  first  nine  s^ments. 

t'lytru  white.  semitrjns)«rent.  First  pair  bniail  kidney-sliapeil;  olbertt  approximately  oval,  the 
outer  posterior  Ixmler  fringeil  wltli  a  few  delicate  paplllie.  As  fiar  as  segment  27  tliere  is  a  narrow 
dorsal  area  not  covereil  by  the  elytra. 
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Fi<i8.  liy-l^.—Sthriultu'*ifntbei.  Fig.  10,  Head,  .■>  *J1:  an/,  r..  anterior eyeK.  Fik. 
11,  l*uru|>o(1iuin.  x  IH;  »•.  r.,  vontral  Hrni«:  Hr.,  donial  cimw;  rf^.,  elytr<»- 
pliort".  htfh.  imM'ewcH  on  |iarH|M)dinni.  FIr.  12.  ('oin(M>nnd  ventral  ocUt,  \ 
1-W.     Fig.  i:i.  Coinpli'x  ventral  m'ta.  \  ua. 


First  parapo  liiini  with  a  pair  of  lonp  <*irri  and  with  long  d^lic^te  setae  minutely  eerrated  along 
the  e<lge».  Other  para)Mxlia  with  a  j)ointe<i  ventral  cimia.  (Fig.  11  r.  c. )  On  segments  without  elytra 
a  bn>ad  dorsal  cirrus;  on  those  with  elytra  the  elytrophore  carries  a  narrow  cirrus  on  its  outer  sur- 
face (fig.  11  rir).  Lbl)esof  i>ara|)o<liuni  thi<'k,  blunt.  Seta*  on  dorsal  lolw  arranged  in  a  row;  those  on 
ventral  lol>e  in  a  partial  spiral.  End  of  lolie  j)n)longe<l  into  leaf-like  prtxt^sses.  Similar  prrn^esses  may 
occur  on  dorsal  surface  of  para]Mxliiun.  (Fig.  11  loh.)  In  this  figure  of  the  parapodium  no  attempt 
has  !)een  made  U)  represent  the 
cur\'ed  arrangement  of  the  ventral 
BeUv.  Dorsal  seta"  long,  irapillary, 
with  tlelic«te  serrations  along  their 
edges.  Ventral  seta*  of  two  kinds; 
first  compound,  with  long,  smooth, 
tenninal  joint  (fig.  12);  se<*ond, 
few  in  numlHjr,  ('omplexly  fringe^l 
along  their  cniges  (tig.  13). 

Fharvnx.  when  everte<l,  with 
an  upper  and  lower  "valve,**  each 
with  eleven  papillte.  Two  brown 
teeth  above  an<l  IhjIow.  There  are 
two  anal  (lirri.  In  some  si>ecimens 
many  of  the  anterior  elytne  be.tr 
orange-colored  pigment  spots. 

This  is  apparently  closely 
related  to  S.  hixurioga  of  Grube 
(Annulata  Semperiana,  p.  54),  but 
differs  in  fringing  of  elytra  and  in 

stnu^ture  of  setse.     One  speiumen  of  28  st^gments  was  14  mm.  long.     None  were  compU»te,  st>me  bottles 
containing  only  anterior,  others  only  {Kisterior  ends. 

Colkvted  from  stations  «)057,  (5059,  iMMn,  <iO(]2,  r»<XW,  0073;  I*uert«)  Kico,  B<»queron  Bay,  and  San 

Antonio  Bridge,  San  Juan. 

PSAMMOLTCE   Kinberg. 

Psammolyce  rig^da  <.Tnilxi. 

Psamnudyn'  rujidn  (imljo,  Verhand.  i\.  Z<tol.-K4»taii.  liejM'llmrhaft  in  WIen,  1K68,  p.  iKil,  {il.  7,  Hk.  1-    Quot<Hl  from  Unibe. 
Annulata  Sera|K»rlana,  p. .%,  1S7H.  • 

Colle<'te<l  from  station  (UW2.  

PAKTHALI8   Kinberg. 

Panthalis  oculea,  n.  sp. 

Head  globular,  pro longt^l  anteriorly  into  two  eye-stalks,  which  carry  tluM>n<»rmous  eyes  (fig.  14). 
ThnH»  t4»nta<*les,  the  median  on  anterior  margin  of  liea«l,  the  paired  iK^neath  the  eye-stalks  and  pn>ject- 
ing  l)eyond  their  (»nds.  Ajh»x  abrtiptly  narrowe<l,  giving  ris(»  to  nKxlenitely  long  filament,  longer  than 
terminal  filament  of  unjMiinMl.     Paljw  long,  tapering,  surfa<'e  covere<l  with  minute  filiform  pr«H;ess(^. 

First  pani]XMlium  with  two  long  cirri,  ending  like  the  un]>aire<i  antenna,  and  nearly  as  long  as 
the  pulpM,  but  more  slender,  and  sni<H»th.  Pal)^  and  cirri  with  numerous  brown  dots.  A  tuft  of  seta? 
on  dorsal  surfatre  of  first  paraiH)dium.  A  brown  markingat  ba.H4>of  un];)aire<l  antenna  and  a  transverse 
brown  band  at  iK>sterior  inlge  of  hea*l.     Smaller  ])air  of  eyes  near  liase  of  antenna. 

Elytra  on  segments  2,4,5,  7,  etc.,  through  as  nmch  of  the  Ixxiyas  was  preservtni.  Elytra  nearly 
round,  small,  leaving  the  greater  j)art  of  the  Ixnly  uncovertNl,  their  surfai^e  divided  by  fine  linw  into 
nearly  (M^ual,  rt»ctangular  "cells."  A  brownish  pigment  in  many  of  the>H»  si>aces,  with  a  tendency  to 
accumulate  in  greater  am«)unt  towanl  <lorsiil  an<l  jMwterior  (nlges.  Two  sj>ecimens,  otherwise  indis- 
tinguishable from  the  others,  sbowe<l  no  pigment  on  the  dorsal  surfatv  of  elytra  and  the  jnieterior 
etlges  of  the  latter  were  blac^k. 

Pharynx,  when  extrude<i,  as  long  as  first  20  segments,  with  a  smooth  surface;  at  end  with  a 
dorsal  and  ventral  "valve,"  each  fringed  with  papilhe,  of  which  the  dorsal  and  meiiian  ventral  are 
much  the  largest.  Two  powerful  teeth  in  each  jaw,  a  row  of  smaller  teeth  nmning  laterally  on  either 
side  of  each. 
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On  ventral  view  of  ihe  entire  animal  a  iiericH  ■<(  black  iiiilivl  f^nirlnnv  may  lie  tH^n  lyin^  on«  on 
^ther  nirle  the  uieiliaQ  iine  in  either  lae^ient.  If  the  p«rapo(liuni  )ie  riit  off,  theee  structures  pull  out 
of  tht-  l)oily,  n>niainin(!  attachM  to  tip  •<{  |iaratH"liuni  by  a  flat  exi«nsion.  ( Fig.  IS,  i-h.  r. )  Each 
if  n  cliitinou)!  roif.  which  easily  !plib>  up  into  a  namlier  of  line  thivwii'.  ftinieclinn  tihow?  lliat  the 
Hr»l  Hcptum  appearn  U-lwern  i<e^[nicnl)>2l  and  22,  ihecnelniu  in  front  of  thai  lieinjf  a  continumu'ciivity. 
Tliii?  <'avity  ii"  nearly  lilleil  by  llieee  roiK  which  are  iihorteranil  inm-h  lew  i-oileil  than  tlieyarf  farther 
Itack.     They  lie  jiii^t  abovt.-  the  nepbridia,  which  I'an   lie  Heen  Ivlow  tlieiii  a^  sleniler,  §hort.  wliite 


Rami  of  i>at«pi<<lium  aliu'i)<t  funeii.  Dorral  rainui< 
eetie:  a  tevc  larger  than  the  oiherp.  lanceolate  at  eml,  wi 
Ventral  eetie  of  two  kimls;  ili>n«l  ones  thick,  brown,  w 
minute  spinei*.  (Fig.17.1  Ventral  oiim  (ijlorlewi.  no 
ben!  at  i>oine  ditibuii'e  from  eml,  with  the  IninHverii.'  iM; 
from  the  bend  to  apex  covered 


About  55  of  anterii 
bn>ai1  withoat  |iarapodi 
r.>ll«.-te<l  from 


■  oeinneDti'  pre»erve<l 
mm.  with  parapodia. 

I  6059, 6003,  and  I' 


fit!.  15.  cf.  r.)  roundeil,  thin,  with  a  ttiftof  Ioiik 
ih  H  number  of  i>ain<  of  lateral  i>pine>>  (fiK.  lAt- 
Ih  end  oliliijuely  tnincated,  and  covereil  with 
more  than  one-fourth  as  thii-k  ax  the  dor>al. 
mietiT  r>omewliat  vcreater  al  [Hiiiii  of  liendin):: 
ninule  xpinee.     (  Fig.  Irt. ) 


,e  cpeciinen  niea?ure<i  1 


SULXPII  Ornbc. 


BulepU  aplendida.  n 


Head  mundwl.  incli<eil  in  fnml.  un)«iivl  tentacle  Hinall,  rising  from  donal  surface  of  lieail, 
mu-hin^  i<can-ely  to  half  Ihe  Icnifth  of  the  [laireil:  Ihe  latter  arL-inji  fnmi  anterior  iol)e  of  head,  about 
two-lhirdi^  an  ionjf  ai-  heait  i%.  Iit|.  All  antennH'  conical,  with  distal  two-thirds  dark  brown,  the 
very  tip  ubite.     Palpi<  lon^.  s[n<Hith.  white,  laiierin^  gradually  t'l  the  end  (Sg.  19).     No  eyes  couki 

Finil  [laniiHHliuni  with  two  cirri  and  two  tufts  of  deliifilt-  wise  (liji-  ^1  arininii  fftm  itssurfjace. 
Parapoilium  twlBtetl  so  that  the  two  cirri  come  to  lie  very  nearly  in  a  horizontal  plane.  Setw  long, 
thre^-like,  a  few  with  very  minute  wrratinnp  along  one  l>od1er.  Other  para[>oi)ia  with  very  diiftjiict 
rami,  [K)r«al  ramus  with  about  15  stout,  bniwn.  chitinouc  selw,  curve"!  al  apes,  the  curved  portion 
pointing  hackwanl.  Etelnw  thii>  i:'  a  Itift  of  tine  Ihreail-like  soke,  some  wilh  Sne  serralinns  aloDg 
Iheir  eilges.  The«'  arc  very  numeroui'  and  of  a  golden-re"!  color.  Ventral  ramus  liroailer  than  dorml, 
with  almul  25  loni!  setji',  Setic  alxiut  half  the  diameter  of  ".-oarse  dorsal  !*ta',  cur\'e"!  at  apex,  the 
carveil  [inrtion  [loiiiting  hackwanl.  lieneral  color  of  these  setie  yellowish  l>n>wn,  with  ti|»i,  o"  seen  in 
rellei'te"!  light,  noticeably  lighler.  Ventral  cirnis  ovate  with  Imhc  slightly  narrowe"!.  its  apex  ilrawn 
out  into  a  terminal  jiiint  having  nnich  the  form  of  the  b«Mal,  hut  very  much  smaller.  Dorsal  ramus 
with  either  a  cirrus  or  an  eiytrophnrtf  i  tig.  21). 

Elytra  U'mc  on  segments  2,  4,  5,  ",  etc..  21,  24.  i;rul)e,  in  his  iliaguoitis  of  this  genus  (Annu- 
Utta  ^ni|teriana,  p.  51 ),  says  thai  elytra  alternate  anteriorly,  after  the  manner  cif  the  I'lififiioidir,  tmt 
posteriorly  are  borne  on  all  segments.  In  his  description  of  £.  htrmiffru  (loc.  cit..  p.  52).  he  notes  that 
the  elytra  are  futind  on  segment  2,  4,  6,  7,  etc,  ap  to  31 ;  that  then  they  skip  first  two,  then  ttirce, 
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and  from  the  twenty-oij^lith  w.'^ineiit  are  foninl  on  all  tM^^^ineiitfi.  He  noU»8  further  that  the  elytra 
iniTi»aHt^  in  size  up  t^>  the  twelfth  pair,  and  then  Invonie  .smaller.  In  K.  xjkiaidhla  there  are  twelve 
pairH  of  elytra,  the  last  nuu'h  the  larj^est,  Iwirne  on  sepnent  24,  l)at  extA»n<lin>r  liaek  ho  afl  to  n^ver  sa 
far  a*»  >?n%iter  part  of  segment  31,  and  the  al)ove  jrenerii*  <U»wription — that  all  of  the  jHiwterior  w.'fnnentis 
lH»ar  elytra — applies  only  if  we  repinl  the  hroad,  flat  exfKinsion  of  the  dorsal  cirrus  as  an  elytron  (fij?. 


"';^-^l^>^ 


2*11. 


'-'<». 


\Wlw 


•JI. 


•2:2h. 


Vms.VJ^'Jrlh.—EulfpUnitlnKihln.     Kin.  r.>.  lloml.   •    17.     Fig  Al  First  {•Hni|»o(1iiiin,   ■   2:^:  »/.  rvr.  and  ».  r/i..  doreal 
hikI  veiitrHl  cirri.    Fij?.  21,  lV>stori«)r  iNLra|HMliiiin,  ■   17.     Fijrs.  22ri.  22/).  Sfv<?iith  uiid  twelfth  olytra,  x  K. 

21).  This  can  hanlly  b<»  the  caw\  sim-e  it  is  found  on  all  the  cirnis-lM'arinjr  s<»>jments,  except  the  most 
anterior  ones.  In  this  resfHS't  the^e  s|HH'imens  do  not  agn»e  with  (ini)H»'s  diagnosis.  They  agn*e  in  so 
many  other  n»HiH»cts,  however,  that  I  have  no  hesitation  in  assigning  them  to  this  gtuius.  I*rr»l>al>ly 
the  loss  of  jK)sterior  elytra  is  correlatinl  with  the  enormous  development  of  the  twelfth  ])air. 

ParaiMHlia  anmnd  head  very  much  cn»wdiMl  togi»ther;  the  siH'ond  and  thinl  segments  fuse«l 
dursally,  so  that  the  stH*on<l  elytrophore  apparently  arisi^s  fn>m  anterior  en<l  of  thinl  segment.  The 
first  elvtni  comi>letelv  cover  the  head. 

The  first  elytra  were  removtMl  in  onler  to  draw  the  head,  and  wen»  unfortunatelv  l«»st  lH»fi»rethev 
couM  l)e  drawn.  A  drawing  of  the  seventh  is 
given  in  fig.  22a  and  of  the  twelfth  in  fig.  22/i. 
These  are  drawn  to  the  same  N*ale.  to  show  the 
increase  in  size  from  In^fore  IwK'kward.  Except  a 
small  not<'h  on  outer  lH>rder,  the  edge  is  entire. 
Their  color  is  white,  and  they  show,  under  the 
nncros<*oi)e,  a  finely  granular  texture.  At  ante- 
rior e<lge  of  ventral  ramus  of  ]»ara{KKlium  is  a 
dark  s]H.»t. 

H<xly of .S7 segment*".  Length,  37 nun.  Width 
without  parajMHlia, 3  mm.;  with  parapodia,r)nnn. 
The  single  entire  sj)ecimen  ha<l  (me  anal  cirrus. 

ColliH^ted  from  stations  60(42  ami  6CX55. 


.at 


Eulepis  flmbriata,   n.  sp. 


2:^. 


21. 


Fltis.  2;i,  21.— A'm/*7.i>  fiiHitrinUi.  Fijr.  2:j.  Hiwl.  -.  IS;  a/, 
line  HhuiK  which  |>nH'v»  from  anterior  elytrophore 
iwwn  with  heml.     Fi«.  21,  Klytrrm.   ■  22. 


Hea<l  rounded  (fig.  2Ii).  Antenna  snmll, 
glolmlar,  on  a  short  stalk.  Tentacles  reaching  a 
little  l>eyond  tip  of  antenna,  rising  from  under 

surface  of  hciul.  Pali)s  long,  sm(M)th,  closely  appri»ss<»<l  in  middle  line.  Head  thickly  markiNl  with 
yellowish  brown.  Two  dark  sjH)ts  (eyes?)  near  base  and  one  towanl  a|H'x  just  iH'hind  base  of  ant€iniia. 
All  apix»ndagc*s  aroun<l  the  he^iul  very  much  crowded  togt'thcr.  The  anterior  elytni  comjdetely  cover 
the  head,  their  elytrophores  touching  tm  nuMlian  line.     An  anterior  prtK'ess  from  base  of  elytrophore 
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fiis«efi  with  dorreil  surfare  of  h€«<l.  (S<v  it**  line  oi  attachment  a/,  in  fijr.  2^^.^  Parapxiia  an«l  setae  like 
th<»se  of  E.  ttplnidicUtj  exi'ept  that  m»tje  of  (lor^al  ramus  are  iMiwpibly  not  ?*»  numeroun  an«l  lai'k  the 
1)rilliant  color  characteristic  of  the  latt«*r.  Sei*on<l  ami  thinl  sejrm^ntf  more  or  less  fiu*e<l  al¥>ve. 
Arnin>rt*nient  of  elytra  as  in  K.  apitwiUht^  the  twelfth  i>air  much  the  larjrei?t,  Ix.trne  on  gejrment  2'!  an<i 
n»verin>»  nearly  all  the  ret«t  of  Ihj^Iv. 

Klytra  white,  jfranular,  like  th<»He  of  K.  ifj^mdiiin,  hut  i»n»lonjnHl  nn  lateral  lj«)nler  into  bniad 
leaf-like  i»n>ceHeeH  (fig.  241.     One  anal  cirnis.     Niimlvr  t)f  l»o<ly  Hegmentu,  37. 

Len^h,  24  mm.:  width,  without  jkarapodia.  4  mm. 

Collected  from  t<tation  t)U61. 

Family  PHYLLODOCID/E, 

PHYLLOBOCS  Sat. 
Phyllodoce  oculata  Elders. 

PhyWuiijct.  uculata  Ehlore.  Annelids  of  the  Hlnke.  |i.  135.  pi.  10.  Hi^.  4.  \  C. 

Aci-oniinjr  to  Ehlern,  the  ventral  cimis  in  esich  sc»jfment  in  fu.^Hnl  alon^  it*»  whole  tlorsal  e«ljre  to 
ventral  face  of  ]iara|)<Klium.  In  the  s|^>e<'imen  fn»m  Porto  Rio.>,  although  the  cirrus  is  closcdy  ap]M)ee<l 
to  the  i»ara|Hxlium,  it  is  a4.>tually  fuse<l  only  at  its  l>asi».  Khlerv  <li»s<'rilH*s,  further,  the  i>ara[>odiuin  as 
uniramous,  with  an  anterior  and  a  jHtsterior  lip,  the  latter  l>eiuK  the  larper  and  bitid  at  end.  In  thene 
it  is  the  anterior  lij)  which  is  larger  and  bitid. 

Thnnijfh  the  cH:>urtesy  of  Dr.  W.  M.  W<MHlworth,  I  have  ha<l  an  op|M)rtunity  of  examining  the 
ty|»e  siK?cimen  fnmi  the  Museum  of  Comj>arative  Zoology  at  Cambridge,  Ma«s.,  and  I  find  that  Khlers 
was  (^ertainly  wn»ng  in  lx)th  the  al>ove  jHunts.     The  ventral  cirrus  in  the  ty|»e  s[iecimen  is  attached 
only  at  its  l>a.»»t».  and  the  anterior  lip  is  larger  ami  bifid. 
In  all  other  reej)ects  the  Porto  Rico  spi-cimens  agree  with 
Ehlers's  diagnosis  of  the  species. 

Collected  from  station  t>065. 

Phyllodoce  magna-oculata,  n.  sp. 

Hea«i  nnmde^l.  bniader  than  long  (fig.  25).  Ey<*8 
very  largt?  (^,  fig.  2o).  I><in«l  antenme  lanivolate.  nesirly 
twicv  as  long  as  heail  ('/.  an/,  fig.  25K  Ventral  anteniue 
on  lower  fai-e  of  hea<l,  e<pial  in  sizt»  to  dorsal.  Kt»ur  i^airs 
of  tentacular  cirri,  the  largi*st  3.5  times  as  long  as  the 
antennie,  thick,  with  acute  termination.  The  other  cirri 
smaller,  e<|ual. 

The  gills  ha<l  all  lH.t*n  removi^l  from  the  anteri<»r 
segments  of  the  U^ly.  Those  which  remaine<l  were  i*ov- 
ennl  with  a  slimy  dejMjsit,  (*ontaining  numenms  foreign 
particles.  The  gills  an*  esiH?cially  liable  to  l>e  bn>ken 
away  in  attempting  to  n»move  this  dep<>sit.  <iills  bnwdly  reniform  <  fig.  2t)),  with  entire  margin  ami 
with  iN»int  of  attachment  near  the  l»ase  of  the  hiliL**.  Color  at  jMiint  of  attachment,  light  brown.  Each 
gill  c<mtains  numen.»ufi  anastomosing  IiKkmI  vessels  and  numen»us  small,  nmnd,  light  and  dark  brown 
pigment  granules. 

l*arapo<lium  a  single  conical  l<^l>e,  slightly  bifid  at  the  end,  with  a  large  aciculum.     AIkmU  nine 

com|Mmnd  »*tie  on  either  side  of  the  aciculum.     Itasal  joint  of  seta*  long,  most  extending  nearly  or 

quite  the  length  of  i>arai^Mlium  U*yond  tip  of  latter.     .Vt  end  the  l>asiil  [Mtrtion  has  a  clul>-shapt»<l 

enlaiyement,  marke<l  by  very  fine  longitmlinal  lint»s.     Terminal  iM)rtion  rather  more  than  half  as  Umg 

a£>  basal,  at  l>ase  as  bniad  as  Itasal  portion,  tafiering  gradually  to  a  fine  point. 

Colle<te<l  from  station  t>0«7. 

Phyllodoce,  sp. 

From  Ii<H|ueron  Bay  was  obtaim*<l  a  fragment  of  a  sj»ecimen  of  this  gtMuu*  t<M>  much  injun^l  for 
identification,  heiul  and  tail  lacking.  The  fragment  was  25  mm.  l«»ng,  5  mm.  wide,  and  containe*i 
over  5i)  .segments.  Bo<ly  black,  with  a  dorsal  longitudinal  l>ttnd,  and  e<lges  <»f  gills  ami  cirri  fringe*! 
with  white. 


s-y 


•». 


KiG!*.  'S\  'X^.—IiiitHi>*liji^     tHOtjnn-iX'ulittn.      Fig.  25. 
H<.*a<l.     •     TO;    tl.  anL.  dorhal    antenna*;  *,  eye. 


Fig.  26.  Gill. 
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EVLALIA  (Set.)  Malmgron. 

Eulalia  quinquelineata,  n.  pp. 

Hea^l  oval,  l>roacie8t  jiiPt  in  front  of  t»yt»8,  with  a  slight  ronHtriction  at  J>a»*e  of  tentacles  (fip.  27). 
Tenta<'leH  four,  tMpial,  three-foiirthn  a«  lonjr  a^<  h<»a(l,  stout ,  with  aout^e  i»oint4*.  Median  unimiretl  tenta4*le 
arising  a)M>ut  half  way  fnjin  vyet*  to  tlu»  anterior  margin  of  hea<l,  nnich  nion*  slemler  than  paireci  and 
reaching  beyon<i  their  ends.  Two  n)ws  of  small  pigment  spots  l>egin  at  l>a«»  of  iinf>aire<l  tentacle 
and  extend  back  l)etween  eyes,  forming  an  )(  sha|XMl  marking. 

On  first  segment,  one  tentacular  cirrus;  on  se<;on<!,  two  (a<lorsal  an<l  a  ventral);  on  thinl,  a  long 
dorsal,  tentacular  cirrus,  and  a  thick,  fiat,  ventral  cirrus,  the  latter  like  the  ventral  cirri  of  sucH*ee<ling 
segments.  Tentacular  cirri  coniiKxsiMl  of  a  Ita^^al  jwrtion  and  a  stout  terminal  iM)rtion  iM>inttMl  at  end. 
Dorsal  <*irru8  of  setrond  and  that  of  thinl  segments  aUmt  e<|ual  in  size  and  slightly  larger  than  other  two. 
First  and  second  segments  about  two-thinls  the  diameter  of  the  fourth  an<l  succ'eeding  segments. 

Bo4ly  450  mm.  long;  without  the  paniiKnlia  2  mm.  wi<le  at  anterior  eiul.  It  retains  this  wi<lth 
until  near  iK>6terior  end,  where  it  narn»ws  gradually.  No  anal  cirnis  present  in  the  single  sinnnmen 
in  this  colle(!tion.  Segments  at  anterior  end  six  timt»s  wi<ier  than  long;  toward  potrterior  end  this 
proiK)rtion  is  diminishe<l  and  the  i>ara{xxlia  <>f  successive  segments  art»  more  wi<lely  separated  than 
anteriorly.  In  the  preserved  si)ecimen,  which  is  doubtk»ss  more  or  less  contracte<l,  the  gills  of  each 
segment  overlap  thosi^  of  segment  in  fn>nt.  On  account  of  the  great  length  of  the  iKxiy  and  the  extcmt 
to  which  it  was  coiled  I  was  unable  to  determine  the  precise  lunnlier  of  the  styments.  Since  the  length 
of  the  anterior  segments  is  only  alNMit  0.33  mm.,  increasing  slightly  towanl  jKwterior  end,  it  follows  tliat 
there  must  Ih'  at  least  1,300  segments  in  the  whole  Ixnly. 


Fl<»H.  'jn-'2Q.—EiUalia  quinqHclinaUa.    FIk.  27.  Hend,  y  7.    pfg.  28,  ParaiKKlliim,  x  72.    Flir.  29.  Comptmiid  wtn,  ..  267. 


ParaiMKlium  a  single  ramus  with  anterior  bilolKn]  lip  an<l  jKJsterior  shorter,  roundwl,  <me.  l>orsal 
cirnis  nearly  a  n?gular  ovate,  attaclnnl  ])y  ventral  joint  (tig.  2H).  Ventral  cirnis  wmii>aratively  large, 
ovate,  hollowcnl  out  <mside  next  |»araiMMlium.  Roth  cirri  show  numerous  ramifications  of  bl<NHl  vc^ssels 
in  their  interior.  Toward  jxisterior  end  the  cirri  Inn'onie  a  trifle  more  acute  at  ends  and  the  whole 
api^endage  is  much  smaller,  but  their  relative  i>roportions  are  alK»ut  the  same.  Set»e  comi>r)und,  the 
l>asal  joint  long,  swollen  at  end.  Terminal  joint  broad  at  bast*,  U^nt  slightly  and  tai>ering  gnKlually  to 
an  acute  jMiint,  with  row  of  minute  tet»th  on  concave  e<lge  (fig.  21M. 

Color  of  Ixwly  yellowish  brown,  with  a  faint  gnnMiish  tinge.  I)orsjilsurfa<*e  with  five  longitudinal 
black  liands — a  m<Mlian,  two  adme<lian,  and  two  latc'nil,  the  latter  just  at  bast*  of  ])arap<Klia.  Me<lian 
narrow  on  first  rive  segments,  becoming  bn>ader  farther  Uw-k.  lateral  narrower  than  me<lian,  l»egin- 
ning  on  thinl  segment.  Adme<lian  alnjut  half  way  between  the  other  two,  a  little  nean»r  the  lateral; 
narn)wer  and  lighter  colore<l  than  either.  They  In'gin  on  iM)sterior  e<lge  of  fourth  segment  as  small 
sjK)ts,  which  are  rt»i>eatcMl  on  fifth  and  sixth  segments,  Invoming  continuous  lines  on  seventh  (fig.  27). 
Towanl  jiosterior  end  this  line  l)ei'omes  much  less  conspicuous.  On  ventral  surface  a  nunlian  and  two 
lateral  liands,  similar  in  size  and  jMisition  to  c<.»rresponding  dorsal  ones,  but  with  no  admeilian  liands, 

Collectetl  from  llut'ares. 
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Family  XEKEII).€. 

NEREIS  CuTier. 
Nereis  bairdii  Wel»»t^r. 

AVrrw  feairdii  Welwlor.  Annt'lids  from  BtTmiula.  Bull.  No.  in.  V.  S.  Nat.  Miis..  p.  .112.  pi.  s.  rtjrs.  ?2-->. 

Tliore  are  apuarently  tw«>-\vell  iiiarktHl  varieties  in  this  Hpet-iej*,  differiiij;  in  color  and  in  fonn  of 
parapoclia.  One  with  outer  {Kirtion  of  heacl  and  dorsal  Hurfa<v  of  anterior  segments  ))n)wn.  A  n»w  of 
cc  lories?  spots  in  this  l>an<l  on  hea<l  and  a<'n>ss  anterior  end  of  first  six  or  seven  s<^nients.  Paraixxlia, 
e8|)eeially  the  jx^terior  ones,  with  exeessive  development  of  dorsal  ramus,  as  d(»seril>e<l  hy  Wel)Pter.  A 
rectangular  white  i>atch  on  dorsal  surfa<-e  <»f  i!fu:h  pair  of  segments,  overlapping  the  line  l)etween  the 
two,  though  lying  mainly  in  posterior  one.  The  secv)nd  variety  has  a  land  of  brown  around  the  hea<l, 
much  narn»wer  than  the  first  and  with  n«»  white  spots.  A  transverse  l)n»wn  l»and  on  ea<*h  segment, 
much  darker  near  |K>sterior  e<lge.  Ivolie?  of  parap<Hlium  nmch  blunter  and  m<»re  roun<le<l  than  in  first 
variety  and  posterior  parafKxlia  not  with  excessive  ilevelopment  of  dorsal  ramus.  Dorsal  <'irri  much 
longer  than  in  first  variety.  Webeter  figures  long  compound  setie  with  sm(M»th  tenninal  joint.  In  the 
Porto  Rico  spei'imens  this  terminal  joint  is  finely  toothed.  These  gf*ecimens  agree  so  closely  with  (►ne 
another,  an<l  with  Webster's  description  of  the  spet'ies,  in  so  many  anatomical  features,  that  I  have 
thought  it  best  to  regard  them  as  color  varieties  of  the  same  siHH'ies. 

CoUecteil  from  Puerto  Real,  Arroyo,  IkKjuenjn  Bay,  Mayaguez,  Porto  Kico,  stations  WWo.  HtHll, 
6092,  6062,  and  6063;  Ensenada  Homla,  Culebra. 

Nereis  mirabilis  Kinl)erg. 

Iferri*  mirahUvf  Kinlx-nf.  AmmlMtH  Nova.  <)»*fvfn..  nf.  K.  Vet.  Akad.  Forli.  IJ^VI.  No.  u;.  i^i^re  571.     Quottsl   from   KIi1*tv. 

AniielidM  of  the  Blake,  p.  117.  pi.  37,  li^v.  l-€. 
ytreui  ffracUih  Welisier.  Annelids  fnjni  Bermuda.  i».  'M'.i. 

From  a  trareful  comparison  of  Ehlers's  with  \Vel>ster's  dt»s<Tiption  I  con<'lu<le  that  the.-ii*  are 
identical  si)ecies.  Ehlers  figures  the  antenna'  as  entire,  while  Wcl>ster  figures  them  with  ratht»r  l<nig 
bai»l  joints.  The  single  specimen  at  my  disix)sai  (from  lVj<jueron  Bay)  has  a  short  l>asal  joint,  ♦•a*'ily 
overl<K)ke<l  in  preserved  material. 

Nereis  arroyensis,  n.  s[>. 

H(^  bniader  than  long,  the  dorsal  surface  shading  off  gra<lually  into  the  i^aljis,  with  no  shar]> 
line  between  the  two.  Anterior  edge  rounde<l,  with  two  thick  antenn.'c  Eyes  four,  anterior  pair 
semilunar  in  fonn  (with  transparent  "lens"?)  (fig.  .'^)).  The  jnisterior  dorsal  tenta<>ular  <'irri  had 
been  lost;  the  other  cirri  short  (fig.  30).  In  other  si>ecimens  than  the  one  figured  tht^se  cirri  were 
longer.  B^jdy  colorless,  broa<le>«t  in 
front,  tapering  gratlually  to  pristerior 
end.  Body  of  73  segments.  Two 
ver>'  long  anal  cirri.  45  mm.  long, 
2.5  mm.  wide. 

Para|>odium  with  dorsal  cirrus 
longer  than  ramus  ( fig.  31 ).  Ranuis 
of  two  lingulic,  the  dorsal  a  little 
longer  than  the  ventral.  Seta*  of 
dorsal  ramus  com]XJund,  with  long 
basal  joint  with  pn»minent  trans- 
verse striations.  Tenninal  joint 
long,  nearly  straight,  finely  t<x)the<l. 
Dorsal  set^e  of  ventral  ramus  like 


PiGh.    30,  31.— AVrrw    iirrut/nwii'.      I-Ir.  30.  Head,  x  17.     Fig.  31.  Para(H>- 

ditim,  V  18. 


setieof  dorsal  ramus.  Ventral  setie  with  basal  j<»int  like  dorsal,  tenninal  joint  short,  hooked  at  emi 
and  with  a  row  of  long  delicate  spines  on  side.  Dorsal  lingula  of  ventral  ramus  with  anterior  and 
posterior  lobe  (**lip'M,  the  anterior  a  little  the  larger.  Ventral  <'irTus  not  quite  so  long  as  dorsal. 
Toward  posterior  end.  parafKMlia  much  as  anteriorly,  exct»pt  that  lol»es  bei*ome  a  little  more  jwinted, 
and  the  seta?  with  long  terminal  joint  become  relatively  much  mon*  numenms  in  the  ventral  ramus. 
The  number  of  seta*  in  the  dorsal  ramus  IxM-omes  very  small. 
Collected  from  Arroyo  and  station  H052. 
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A  single  luuoh  Uiutilat4?ci  ppcH'imen  from  Mayaguez  I  have  placed  in  this  speoies?,  though  it  is 
possibly  distin<!t.  The  form  of  the  head  and  palps  was  like  that  of  .V.  arroyen»is,  as  also  was  that  of 
the  ix)^terior  ])arapo<iia.  The  anterior  S  to  10  para|MHlia  ha<l  very  thick  rounded  lobes,  showing  only 
a  division  into  the  two  rami. 

Family  XEPHTHYD1IK€. 

KEFTHTS  Cny. 

Nepthys  squamosa  Ehler^<. 
Mepthyg mitiamfMui  Khluiv.  AiiiielidN  of  the  Blakt',  i».  \'2H.  pi.  37.  fiK?<.  7-10. 
Collected  from  stations  6084,  ♦>0H5,  (509U  ♦>(H)1',  (KXKi. 

Family  AMPHIXOMlDiC. 

HERMODICE  Kinberg. 

Hermodice  CEUoinculata  (Pall.)  Kinln^rg. 

Jlennofiite  airunculafn  Webster,  .\,iinelid>  from  Bernuula.  Bull.  V.  S.  Nat.  Mus.  18S4.  p.  307      iSi'e  this  fw|>ef  for  reference 
to  earlier  literature.)     EhlerK,  Annelids  of  the  Blake,  p.  •/?. 

The  color  varies  from  hniwn  to  a  dwidtnl  blue.  Ehlers  says  the  young  an*  a  light  bri»wn  with  a 
blaitk  mark  across  the  l)ack.     Only  one  six'cimcn  of  this  collection  ( IS  cm.  long)  showtnl  this  marking. 

CoUectecl  from  (nianica  Bay,  Fajanlo,  Arroyo,  Pnno',  San  Antonio  Hri<lge,  San  Juan,  Boqueron 
Bay,  Mayaguez,  Playa  <le  Poncre  Reef,  Knsenada  Honda  (Culebra),  stations  (i01)*J,  (>0H8. 

KOTOPTOOS  Kinberg. 
Notopygos  crinita  (inilx*. 

^olojryf/m  crinila  (»riil»e.  BeH<'.hreibung  neiier  inler  wenijr  bekaniiter  Anneliden.  Areliiv.  f.  Natur.  Jhr,  21,  Bd.  1,  1«S5. 
GnilKi.  Annulata  Seiiii>erianu.  1S7S.  p.  7.     Khiers,  Annelids  of  the  Blake,  p.  24.  pi,  1.  fiR.  3;  pi.  S.liKJ*.'^  8,  7. 

A  very  full  description  is  given  by  Khiers;  he  d(H»s  not  figure  nor  desc*rilx»  a  n)w  of  small, 
bead-like  elevations  on  the  dorsal  surface  of  the  meilian  fold  of  the  canincle;  tlujse  an^  Hlx)ut  15  in 
number,  very  prominent  in  front,  and  gra<lually  fa< ling  out  U'limd;  they  an*  n'latively  mon»  promi- 
nent in  the  large  than  in  the  small  siH»cimens.  In  a  sp»*cimen  42  nun.  long  the  lirst  ten  of  these  bea*iH 
were  dark  brown.     In  smaller  si)ecimens  only  one  or  two  show  any  color. 

Collecteti  fn)m  staticm  H079.     From  a  second  spivimen  the  hnrality  lalxil  wa«  unfortunately  losrt 

in  transferring. 

EUBYTUOE  Kinberg. 

Eurythoe  complanata  Pall. 

Eurytkoe.  mmjtlanata  I*allH«i,  Miseellanea  Z4H)lo|iri<'a.  Ha>rae-Coniitiim,  p.  1(»9.  pi.  \  ti»fs.  IV»-2e>.    (.jiiotiHl  from  Khiers,  Annelids 
of  the  Blake,  p.  29. 

Body  light  gray,  with  markini  iridescence.     Setae  white.     Khiers  <lescril)es  the  eyes  as  black; 

these  were  a  light  reddish  brown. 

Collected  from  Arroyo,  Ilucares,  Puerto  Real,  Knsenada  Honda  (Culebra).     In  one  other  siHJci men 

the  locality  lal)el  was  lost. 

EUFHROSTKE  Say. 

Euphrosyne  triloba  Ehlers. 

Eupkrogyne  triloba  Ehlers.  Annelids  of  the  Blake,  p.  31.  pi.  1. 

Collected  from  station  6098. 

GHLOEIA  Say. 

Chloeia  euglochis  Khiers. 

Chlocia  euglochis  Ehlers,  Annelids  of  the  Blake.  i».  IS,  pi.  1,  figs.  l-«;  pi.  3,  figs.  1^. 

Two  specimens  are  in  this  collection.  Eyes  not  so  nearly  fuse<l  as  in  Ehlers's  description.  Median 
and  paired  antennae  and  most  of  the  (lorsal  cirri  are  of  a  brilliant  violet  color. 

AMFHIKOME  Brng. 

Axnphinome  microcarunculata,  n.  sp. 

Body  of  single  si>ecimen  incomplete,  only  anterior  'My  segments  preserved.  l..ength  of  thest?,  38  mm. 
Breadth  of  head,  0.75  mm.     Bo<ly  rapidly  widens  to  twentieth  segment,  where  its  brea<lth  is  10  mm.; 


».'*  w, 
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from  here  it  iiam^ws  again  rapidly;  thirty-.>!ecf>ii<l  ?iegiiient,  5  mm.  vride.     Color  alx>ve,  seal-hrowu, 

shading  into   ai«hy  gray  anteriorly;  ventrally,  ashy  gray.     Seta?  long,  very   fine,  white.     Caruncle 

small,  sunKjth,  not  extending  lieyond  limits  of  head  Io1k».     Dorwal  seta*  >?horter  than  ventral.     Dorsal 

cimiH  ari^ng  at  l»a.**e  of  tuft  of  ^!et«e,  a  little  V>ehind  and  ventral  to  them.     Cirrui?  alM>ut  three-fourths 

as  long  SL^  ."^etie.     Ventral  ramus  with  a  thick  fleshy  lip,  from  the  dorsal  e<lge  of  which  the  seUe  arL'H'. 

Ventral  <-irrus  slender,  shorter  than  lij)  of  ramus.     Two  tentacles  and  tw<j  subtentacles  present,  the 

median  tenta<"le  having  l>een  lost.      »See  lig.  ',i'2.)     No  eyes  could  Ik*  seen.     Month  surrounde<l  hv  two 

tfegmenti*,  the  |)osterior  lij)  lying  in  the  interruption  of  me<lian 

line  of  third  segment.     <Tills  a]>|>ear  first  on  eighth  segment,  as  ti       />  ?'^S 

a  eingle  filament,  attaining  their  inW  size  ahnrnt  segment    12. 

They  are  very  inconspicuous,  lying  liehind  the  dorsal  cirrus, 

and  in  preserve<l  material  alm*»st  <'ompletely  hidden  in  the  <*on- 

striction  V)etween  the  segments.     In  its  fully  iieveloi)e<l  fonn 

each  gill  is  4'ompogt»d  of  a  tuft  of  tliick,  .«hort  filaments. 

In  the  generic  description  of  Ainuhinonw  (Kinberg;  Sven-  ,    , 

ska.  \etensk.  Akad.  Ofversigt,  vol.  14,  pp.  11  to  14,  18a«)  it  is  cuiaia.      h;  rar..  caruncle. 

state<l  that  the  gills  l»egin  on  segment  8.     In  the  al)sence  of  a 

median  tentacle  and  in  the  fact  that  the  gills  api>ear  fin*t  on  the  ninth  s<»gment,  this  sjiecimen  <liffers 
from  the  generic  diagnosis.  1  have  reganle<l  the  former  as  an  a«'ci<ient,  and  the  latter  as  not  of  suffi- 
cient importance  on  which  to  fonn  a  new  genus. 

Collected  from  station  6070. 

Famih  CHKYSOPETALII).^ 
BHAWAKIA  Sehmarda. 

Bbawania  ^oodei  We  lister. 

Bhawania  goodei  Wt4Mor,  .\iiueliilH  fn»in  BiTiuiula,  i».  3t^. 

A  number  of  fragments,  lacking  l>otli  hea«l  an<l  tail,  seem  uudoubt<^lly  to  l>t»long  to  this  sjiecies, 
though  the  remaining  ]»arts  differ  somewhat  from  Webster's  description.  Doreal  and  ventral  rami  of 
]>arapodia  sei»arate<l  rather  more  widely  than  in  Wel)ster*s  description.  Tenninal  jNtrtion  of  ventral 
ramus  exjiande^l  at  base  luid  narn»wing  rapidly  towanl  ajiex.  Welwter  figures  it  as  slender  and 
conical.  D<»r8al  ramus  a.s  in  Wel^ster's  desiTijition.  L><»rsal  |ialeii'  in  a  row  extending  across  back,  the 
median  ones  Ix'uding  inward,  so  that  those  of  o]»|M>site  sides  overlap.  St»tie  of  two  kinds.  Those  of 
dorsal  ramu**  constricte*!  at  l>ase,  like  dorsal  i»alea*,  and  for  inner  twt>-thinls  of  their  length  marked 
with  the  longituilinal  and  transverse  striations  characteristic  of  latter.  Thesi»  are  figured  by  Webster 
as  smooth,  with  sharp  {K»int  and  broa<l  ba»»H*. 

The  setie  of  the  dorsal  ramus  are  reganle<i  by  Johnson  (  Phh*.  Calif.  Acad.  S<-i.,  vol.  1,  No.  5, 
p.  1H2)  as  a  secon<l  fonn  of  palese,  and  are  one  of  the  characters  of  his  new  genus  IftierojHil*:  The  data 
in  my  possesision  are  few,  but  fn:)m  what  I  have  I  am  inclintMl  to  ])clieve  that  Johnson's  HrteropaU 
should  lie  discanied  in  favor  of  Schmanla's  Bhnwunia.  In  the  shajK*  and  ix**ition  of  the  other  setie, 
theee  specimens  agree  with  B.  (ffjo^Pi. 

Ehlers  (Annelids  of  the  Blake,  p.  'M)  descril^es  fragments  of  a  Chrysai>etallid  in  which  the  palese 
cover  the  back.     He  does  not  desi-rilje  any  other  details. 

Collecte<l  from  Arrovo. 

Family  EUMC1D.€. 
EUNICE  Cnvier. 

Eunice  omata  Andrews. 

Eunice  omaia  Andivw««,  .\.Dnelida  Pulychii-ia  uf  Boaiift>ri,  N.  C,  Proc.  L'.  S.  Nat.  Mils.,  vol.  14,  i».  2M,  1891. 

Collected  from  stations  tJ080,  6079,  6073,  6092;  Mayaguez;  Ponce:  stations  6086,  6091;  and 
a  female  with  eggs  from  Arroyo.  In  the  siiei'imen  iixnw  station  6092  the  gills  >:»egan  on  the  sixth  seg- 
ment, instead  of  the  fifth,  which,  actronling  to  Andrews,  is  the  noruial. 
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Eunice  denticulata  W('l»Hti'r. 

Eunice  denHcukUa  WelwU^r,  Anu«>li<1ii  fnun  Ronnuda,  Bull.  V.  S.  Nut.  Mus.  lsS4. 

Webster's  Hi»e<*mieiir*,  i)re>*erve<l  in  uU*()h<>l,  were  <>f  a  yellowisli  white  color.  One  in  tliis  ivUec- 
tion,  preserved  in  formalin,  was  a  dirty  white  llirou^^li  most  of  the  Ixnly,  dorsal  surfaire  of  head  and 
anterior  segnientH  irn^ularly  markiNl  with  <lark  )iTVi^\\  hlotx'hes.  (iills  apix'ar  jus  single  tilamenti^  on 
the  twenty -eighth  setigerous  segment.  Head  deeply  1)ilobe<l.  TentaeU»s  Muiooth,  et^nal,  alxnit  twicv 
aH  long  as  the  hea<l.  The  dorsal  ramus  of  the  parajMNlium  t'ontains  eond>-sha|>ed  setjv,  whi<*h  are  not 
de«^ribe<i  hy  Wel>ster.     The  liead  of  one  large  HiKHdmen  wits  mottlwl  with  l)n)wn. 

Collecte<l  from  stati<uis  ()(K>o,  VA)'7S),  on  corals  at  Mayajjruc/,  and  fnun  Knsenada  Honda  ( (.-nleljra). 

Eunice  violacea-maculata  I'^.hlers. 

Kunirr  rinltwra-Hnu^uUita  KhliTs,  Aiiiu-lids  «»f  thr  Hlako.  |».  >»»,  pi.  21,  l.  t\tp<.  11,  12;  pi.  2.'>,  i\K>.  1  -7. 

Two  long  traiifiversely  handed  anal  cirri.  ( -olUM't^^l  from  Knsenada  Il(»n<la  (C-niebra),  and  fn»ni 
station  6079. 

Eunice  articulata  Khlcn:. 

Eunit-e  artu'ula  Ehlers.  AiiucIuIh  of  tin-  IJlakr,  p.  s:i.  pi.  21,  fij:-.  \  '••,  10. 

Gills  l)egin  on  the  thinl  w*tigeroiL«<  st^gment.  Khlers  sjiys  then*  an*  two  anal  cirri.  Thet»e  bave 
four,  two  long,  articnlattMl,  and  two  very  short  ones. 

Fn)m  Playa<le  Ponce  nn^f  wji.scolle*'t<Ml  a  siK*<'imensnpcrticially  very  unlike  Kb lers's  description  of 
this  siHM'iiJS,  but  agnt'ing  so  closely  in  most  chantcters  of  importance  that  1  have  iiiclude<l  it  here. 
The  differtmces  are  iK)ssibly  sexual.  The  lM)dy  is  much  larger  and  bmader.  <  Jeneral  <*oIor,  light 
brown.  Segment.s  )5,  7,  H,  and  S)  white.  A  narrow  brown  Kind  at  the  bjL*^*nf  each  segment  of  antennHC 
and  cirri.     A  smaller  sjKH'imen  from  station  l'{7  shows  these  same  color  markings. 

Collectefl  fn)m  stations  60(io,  <><)i»H.  <MnM>.  and  IMaya  de  INuice  rtM-f. 

Eunice  siciliensis  <  rrul>e. 

Eiinic*  itia'lirfufijf  KhU'.Ts,  Die  BorstenwiirnuT.  ]>.  IVWi,  pi.  irt.     (Sii-  Khlcrs's  ]m\H'T  for  n'f«Ti.'in'vs  to  prt'vious  liu>ratiirf.  i 

In  an  animal  of  850  segments  th(^  gills  appear  lirst  in*  a  simple  fold  on  s<»gment  145.     Ehlers  says 

that  the  distinction  in  lengtli  lH»twtK»n  the  two  juiirs  of  anal  cirri  is  not  gnnit.     In  the  single  iH»rftf!ct 

si)ecimen  in  this  colltH'tion  two  of  thi»se  are  nnicli  longer  than  the  other  two. 
C'Ollected  from  station  <)064,  Cal»allo  Blanco  reef,  and  .Vrroyo. 

Eunice  fucata  Khlers. 
Eunitf  Jtifitia  YAiWrs,  Annelids  of  the  Hlake,  p.  «M,  pi.  2.\  tiKK,  s-2i). 

Khlers  d<K»s  not  mcHtion  the  prestMU'e  of  anal  cirri.  In  tme  «>f  these  there  an*  two  long,  rather 
flesliv  <'irri.     ('ollecte<l  fnnn  Arroyo,  Caballo  Blanco  n'<'fs,  and  BcM|ueron  Bay. 

Eunice  auriculata,   n.  sp. 

Prostomium  IhIoImmI,  each  loU'  triangular,  with  ai>ex  pointing  forwanl.  (See  tig.  X^.)  This  l(»bing 
is  mucli  more  promin<^nt  on  the  ventral  fii«'e.  Tenta<les  <nmi>osed  lA  a  short  articulate<l  \mm^\\  iN>rtii»ii 
and  a  long,  smooth,  terminal  portion,  the  latter  taiH'ring  gnubially  to  the  end.  Me<iian  antenna  very 
long,  rea<'hing  l>ack  to  the  eightiH^nth  segment.  Me<lian  pain**!  antennji'  half  as  long  as  uni»airod. 
Outer  jMii red  antennje  alH)Ut  half  as  long  as  m^^iian.  l*eristomium  hmg  at  sides,  dtM*ply  hoUowwi  in 
front,  so  that  me<iian  length  is  scarcely  two-thirds  that  of  side,  .^h'4lian  length  alnmt  (Mpial  to  three 
succeeding  segments.  Thinl  segment  alM>ut  ei|ual  in  width  to  succeeding.  Nuchal  cirri  sm(K)th, 
tapering  gradually  from  a  rather  thick  Imsi*  to  a  sharj>ly-i>oint<'<l  apex.  Ajk^x  reaching  a  little 
beyond  front  bonier  of  i>eristomium.  The  IkkIv  gnidually  narrows  to  the  fourth  segment,  and  from 
here  gradually  increases  in  wi<lth  to  alxnit  the  tenth.  From  then*  a  gradual  decrease  again  us  far  as 
thirtieth.  Thirtieth  segment  a  trifle  narn>wer  than  the  lirst.  Dorsal  cirri  very  large.  Branchia* 
begin  on  nineteenth  segment  as  a  single  filament.  On  the  twenty-first  this  has  divide<l  into  two,  and 
at  a)K)ut  the  twenty-seventh  it  divides  again.     They  never  iK'come  very  <'omplex. 

Anterior  i»arapodia  blunt,  with  anterior  and  jiosterior  lips,  tlu*  former  a  little  the  longer  and  with 
a  rounded  IoIh^  at  its  apex.  (»See  lig.  34.)  Alnnit  12  acicular  set-e  in  the  dorsal  bundle  and  over  20 
setai  in  lower  bundle.    The  latter  with  long,  acute,  tenninal  joint.    Ventnil  (rirnis  short  and  fleshy; 
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farther  lia4*k  t)ie  |>aRi{Mxliuiii  ^KH'oines  mori'  {H>int4'«i,  aii<l  the  <livision  iii|o  anterior  and  p^wterior  lijie 
is  not  evident.  (S«*  fig.  '.iiy  of  forty-fiftli  para|MHliuni. )  A  stout  dornjil  a<'i<*uhun  and  thnn*  .smaller 
ventral  on«*s  IkmiI  an<i  t<K)the<l  at  end.  Aeieuhf  extend  into  tlie  dorsiil  <-imi.<  in  all  {)ara{MHiia.  Ventral 
cirrus  stout  and  sliort  on  anterior  st»jnnents  ( ti^.  'M  i;  very  small  on  jMisterior  ones  (fig.  35). 

Set;e  of  jHx<terior  segment**  of  thre«*  kinds.  S>nie  like  thosi*  of  anterior  j»i»gmenti*.  In  a<ldition, 
fomlHshajKHl  setie  and  rompoun<l  setje,  with  short  t<M»the<l  tenninal  joint.  (Stn*  figs.  iMifi  and  IMib. ) 
On  the  ventral  surfa<*e  of  the  dorxjil  eirnisis  a  jx^'uliar  roun^UM  lol>e,  whieh  I  sup|Hxse  nnist  lie  a  Hense 


,36a 


Fiv:>.  :Vr-:M)b.—FMnii^    nnrindnin.     Vif:.  XJ.  Hea*!.   •   12.      FIr.  :I4.  Aulerior  {larapodium.  >   19; 
X.  tfn/.,  ft'U^vnrxnn.     Fijif.  35,  Forty-fiflh  jMinip<i<liiiin.   ■   19.     Fikm- i**"'.  3<*.  S^^ta-.   •   14:<. 

organ,  though  I  have  not  yet  had  op|>ortunity  for  a  i-an^ful  study  of  it.  It  is  j»reHent,  though  very 
small,  on  the  lii>t  .*Ji*jnnent.  and  Ikh-ouh-s  very  pn>minent  farther  lja<*k.  (See  tigs.  .*I4  and  35,  tt.  org.) 
It  eontains  no  pigment,  so  ran  hanlly  1h*  optical  in  funetion.  \  mon»  <*oniplete  aei-ount  is  reservwl  for 
a  later  jjaiH'r.'  No  eyes  <'ould  l>e  dis4*nvenHl  on  the  aleoliolie  material.  Jaws:  1,  long,  jx)inte<l;  2, 
right  4  to  5,  left  ♦>:  3,  right  5.  left  5.  Dark  l>n»wn  s|M»t  on  outer  ventral 
Pide  of  4. 

Color  light  brown.  The  jMtsterior  s<»gments  had  l)een  h)St  in  all  the 
specimens.     The  animals  live  in  tul)es  of  mud  with  thick  «2  mm. )  walls. 

Collecteil  fn»m  stations  H()H(>  and  ti(H)7. 

Eunice  culebra,  n.  sp. 

The  coUei'tion  include*?  one  small  sjKH'imen  w  hich  1  at  first  to<>k  for 
a  species  of  Xiriflion.  Only  about  5()  of  the  m«jst  anterior  segments  were 
preser\*e<l;  the  most  jiosterior  show  a  short  outgrowth  on  eac'h  dorsal 
cirrus,  representing  a  gill;  it  is  evidently  an  immature  Eunirt.  Hea<l 
deeply  bilol)e<l,  with  a  i»air  of  eyes  near  leases  of  the  inner  jwiire*!  tenta- 
cles. Tentacles  slender.  uni)aire<i,  th ret*  times  as  long  a<  heail.  Mt*«iian 
paired  three-fourths  as  long  a**  head.  Outer  paire«l  a  little  shorter  tlian 
median.     Tentacular  cirri  slender,  a  little  over  half  as  lonj:  as  buci^l  cirrus. 

Parai><jdium  (see  fig.  37)  with  a  single  stout  a<-i(*uluni.  I)<»rsiil  cirrus  long,  ventral  cirrus  short,  blunt, 
with  a  swollen  l>ast\  Ventral  seta*  com]H»und,  terminal  joint  with  a  .'^tout  t(M)th  Ivhind  aftex.  Donul 
setie  long,  curve^i,  ix>inte<l.  slightly  enlargt^l  near  the  en«l. 

I  have  l)een  unable  tt>  identify  this  s|H*cies,  and  have  given  it,  provisionally,  the  alnne  name. 

Colle<'te<i  fnnu  Kn.«Jenada  Honda,  Culebra. 

Eunice  rubra  (inil»e. 
Eunicf  rubra  (JniU-.  .Vniiiilata  tK*r«t«Mliana.  ls.'»«V-o7.  p.  n9.     (^u«>tt*<l  fmin  Khler».  .\iiiu*l.  of  Blakt-.  |».  hT.  pi.  '*&,  ftj?s,  1-11. 

Specimens  very  immature,  but   agrt^eing  so  cl<»s<'ly  with  this  s|)ecies  in    structure  of   tenta<*le«, 
seta^,  and  acicula*  that  I  have  placeii  them  here.     From  Arroyo,  Puert<»  Real,  antl  station  (5085. 


Fi«.  :17.— I*anip<)dium  of  Eunice 
ridfbra,  -  46. 


^  Later  MtiJ<ly  tihows  that  thL*<  oixan  is  t>!««i'iitiany  identical  in  structure  with  the  lateral  line  urganii described  by  FMgig 
in  the  Capiidlidx.    ^  Fauna  ii.  Flora  Golf  v.  Nea|>el.  xvi.  p.  76.) 
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Eunice,  np. 

Fragment*  of  Eun'we,  too  much  injure<l  for  iilentifH'Htion,  w<'ro  rolUvtiHl  fnnii  Arroyo;  Ptations 

6086,  6062,  and  (5663. 

DIOPATSA  Qnatrofagei. 

Fragmontfl  of  tnlx^,  <»vi<lently  l>elonjfin>i:  to  t)ns  ^ihih,  wt*ro  roIIe<^ttM!  from  Htation  6062. 

LUMBRICONESSIB  (Blainvillo)  Ehlon. 

Lumbriconereis  parva-pedata,  n.  np. 

Head  acute,  about  as  broa<l  as  long.  Dorsal  8urfatre  marke<i  y»y  me<lian  longitudinal  ridge.  No 
eyes.  (Fig.  38.)  Firet  two  Hegmt»ntH  short  an<l  n(»arly  funecl,  the  line  l)etwe4>n  them  more  apparent  on 
the  side  than  elsewhere;  the  two  together  only  a  little  longer  tlym  the  thinl.  Junctions  l>etween 
anterior  segments  as  far  as  ninth  not  marke<l  by  any  pn>minent  constrictions.  From  the  ninth 
onwanl  these  intersegmental  constrictions  l>ecome  very  deep  and  tlie  segments  are  much  shortt^r,  not 
more  than  half  a«  long  as  broad.  Width  of  IkmU*  increiuses  up  to  segment  10;  tlien  decreases  slowly  to 
segment  25;  from  here  the  diameter  is  nearly  imiform,  tapi^ring  gnuhially  toward  posterior  end. 
Segments  behind  twenty-fifth  a  little  longer  than  those  in  front. 


38.  39.  40. 

Fi08.  38-40.— LuTOAri<vwi<T«/«pan'n-jWa/a.    Fig  38.  Head.  \  8.6.    Fi^.  39,  Paro-  Fig.  41.— Head  of  Lumbrieon- 

IKKlium,  X  143.    Fig.  40.  Posterior  T>arapo(Il!im,  \  57.  creit /loridnna,  x  18. 

Para|KKiium  of  first  segment  very  small,  fonning  a  mere  knob  on  si<le  of  segment.  Second  para- 
{xxiium  a  little  longer,  containing  two  or  three  stout,  iKMikcnl  setjc  (see  lig.  39),  and  two  (only  one 
shown  in  lig.  39)  long,  capillary  setje  with  bn)ad,  striate<l  ajiex.  ParajKKlia  of  anterior  segments  too 
short  to  lie  visible  from  a  dorsal  view.  They  gra<lually  elongate  towanl  posterior  end,  coming  into 
view  fn)m  al)ove  on  the  eightet»nth  w»gment.  Para}KKlium  of  nineteenth  st»ginent  (st*e  fig.  40)  has 
roundeii  anterior  and  more  pointe<l  iK>sterior  \\\w.  Four  dorsal  hroail  (^pillary  seUe  and  two  ventral 
stout  hook<Hl  setie.  The  setie  of  most  of  i)osterior  segments  ha<i  Ikhmi  lost,  so  that  n<»  <lata  can  l)e 
given  con(reming  any  variations  that  may  o<*<rur  am<mg  them. 

Tj<»ngth,  200  mm.     Width  at  anterior  end,  2  mm. 

C'Olor  in  alcohol,  light  yellow,  with  yellowish  hmwn  liands  crossing  many  of  the  segments. 
These  bamis  are  very  irregularly  distributed  and  may  l>e  portions  of  th<»  <'olor  of  the  living  animal 
which  had  not  been  entirely  extnu'ted  by  the  alcoh(»l. 

Collected  from  Ensenada  Flonda,  Culebra, 

Lumbriconereis  floridana  Fihlers. 

Lumbriconerei9  fioridana  Ehlcra,  Annelldn  of  the  Blake,  p.  103.  pi.  .SO,  figs.  10  to  \h. 

Collected  from  Boqueron  Bay  and  station  6065.  From  the  latter  l(Kality  was  collected  tho 
anterior  portion  of  another  specimen,  differing  from  Ehlers*s  <liagnosis  in  the  mort»  iwint^nl  lu*ad  lol^e. 
(See  fig.  41.)     Since  it  agrees  in  other  rt^f)e<!ts,  I  have  imrluded  it  in  this  same  s|)eci(^s. 

Lumbriconereis  maculata,  n.  sp. 

Head  rounded,  a  trifle  longer  than  broad,  as  long  as  following  three  segments.  Surface  uniformly 
convex,  with  abnipt  depression  at  iM>sterior  margin.  No  eyes.  ( Fig.  42. )  First  si»gment  twii'e  as  long 
as  second.     Firet  nine  segments  about  five  timi^  &"<  bnmd  as  long.     Beginning  with  the  tenth  there  is 
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a  marknl  iiii'ifuse  rii  wiiitli  up  tu  the  sixleenlii.  ( Sw  6k.  12,  i  .Sixteenth  anil  later  ^egmenu  aimat 
eiglit  titiii'^  linmter  tlian  Ion);.  At  almiit  the  ninetieth  eat'h  si^int'TiI  liecotiie^  lotiger  and  narrower. 
Miiliile  •>{  eai-h  seemecil  iiiarke<)  l>ya  tran-^vetve  vhar|i  riilice.     [ntem^iuental  eon?!  rift  ions  much  deeper 


in  (Hieteriur  than 

Anterior  )>aTapi>ilia  i 
Farther  liaok,  the  [larapn 
The  I'hanjte  is  rather  al>ri 
DiKtal  iKirtion  -if  p^-tii'  w1 


■r  ."hi.rt.  JteginniuK  with  the  second,  each  hai<a  noliresble  pofflerior  lip. 
are  nearly  twice  as  lijiijt  as  anteriorly,  hut  witli  ee«^ntially  i<imilar  form. 
Ki-urrin|i,  in  ■me  s]ieciiiien  on  the  Mxtii,  in  the  other  i>n  Heventh  w^nient. 
ax  Meen  with  low  piiwer.  in  )'hHr|>  cutitrast  to  <tarker  pniximai  portion. 


Setie  of  two  kinils.  Capillary  («ee  lip.  4;ll  ImiB.  curved,  with  maryinal  ex|iaiiMion.  the  whole  deli- 
cately ctriated.  Setie  'i(  other  kind  with  i-lonl.  lemiinai  hrmk  (w-e  fi^t. +4).  The  hiiok  with  four  small 
t«etband  with  hroail  lateral  ex|i«iiifion,  involving  the  entire  Hela.  Both  forms  are  present  in  the  anterior 
ee^^enls.  .\l  alH>ut  petrnient  IVi  the  siiiind  fiirtii  iHi-iinit^  more  |ir<miinenl.  and  at  aympnt  42  the 
capillary  setie  dii<aji|iear.     The  nther'.  a.-'  iteen  under  l"W  |Hiwer.  have  L-hitj-sliaiicd  ends. 

Color  varie!"  fmiii  cht*tnut  ImiHii  nn  the  jHisterior  [t«mentt<  to  IikIiI  yellowon  the  anterior.  Sur- 
face of  hody.  eH|iei'ially  on  head  and  anterior  FH-ifinentH.  inarkeil  with  Irre^lar  p|iot><of  dark  hrown. 

Neither  f)ie>-iiiien  vw  complete.     The  laiyer.  of  112  Heicnienti>,  wax  29  mm.   lung.     The  head 


,ide. 


Bo<l 


-lia 


Lumbriconereia  bilabiata,  n.  sp. 

Head  elonKa1e<I,  like  that  of  L.  _ll..r.-h>nii. 
(See  G(r.  4-i.  i  First  segment  lim>ter  than  !<ec<iml. 
Succeeding  Mfnnents  of  uniform  hreadth.  al'uit 
eiKht  time^  hniader  than  Kma.  .Anterior  |iora- 
podia  with  rather  prominent  hut  very  narrow 
piiSterior  lip.  P'arther  Iwk  a  thicker  anterior 
hp,  nearly  as  lonir  a-  the  i-isteriiir.  maki's  it,« 
appearaniv.  (See  fijr.  4ii  of  thirty-sixth  jiarajKnii 
nearly  all  lieen 
57  anterior  ivgii 

l>'n)fth 


Co 


nilor 


■..lk->1 


'■1  froi, 


n  m». 

ARABELLA  fOroba)   Bhlan. 
Arabella  opalint 


slmiiK,  black.     SetH'  hail 
■imen  incomplete,  of  only 


..  pi.  u.  ngf.  «9.  Txt,  imi. 

odB  ..I  VinrtQln   fWsl.   p.  StJ. 

1.  R.-P1  f,  s.  r.  r.  i»n.  p.  Ml. 


Coilecte.1  fr(.m  Puerto  Heal  anil  Arroyo.     The  s|ieciinen 
bruwQ  Bpotii  acroas  eai-h  sejonent  ol  the  |Hii>terior  end  of  body. 
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KICIBIOK  Kinberg. 
Nicidion  brevis  Fillers. 

Nicidion  breriit  Khlers,  Annelidn  of  the  Blake,  p.  W,  pi.  2M,  fii?s.  V»-ll:  pi.  29,  ttfpi.  1  ami  1. 

Collwtwl  from  Htation  H085,  Mayafini^^.,  Puerto  lit^al,  Caliallo  Hlan<*o  rtvfn,  and  Enseuaila  Honda, 


Culebra. 


LT8IDICE  8aT. 


Lysidice  sulcata,  n.  np.* 

Hearl  deeply  bilol)ed  (li>?.  47).  (L.  noiata  Ehlern,  .\niielids  (»f  Blake,  p.  100,  to  which  it  sceins 
to  l)e  closely  relaUni,  shows  no  trace  of  this  lobiii);. ) 
Tenta^;le8  thre<»,  middle  oue  the  longest.  Kyesdark 
brown,  just  outside  of  outer  anteima*.  Roujfhly 
cre8<.^ent-flha|>eii,  posterior  eml  of  crescent  the  larjrer. 
Peristomium  about  four  times  wider  than  long.  Se<'- 
oud  segment  al.)out  half  as  long  as  buccal  and  slightly 
wider.  Successive  segmentH  widening  gnulually  to 
the  sixth,  which  is  as  wide  as  gre^itest  width  of  iKnly. 
Paraptniia  first  apjwar  on  third  Hi»gment.  Anterior 
])ara(K>dium  uniramous,  with  dorsal  capillary  an<l 
ventral  jointe<l  set^e.  The  terminal  joint  short  and 
toothe<l  (fig.  Ala).  A  single  a(*iculum.  Posterior 
|)arapodia  with  two  a^ticula*  and  comb-sha|KMl  setji* 
(fig.  48).     In  other  re.si)e<:ts  like  anterior  ones. 

The  s{)ecim(in  wan  incomj)lete,  having  lost  tlu' 
IKwterior  en<i;  102  segmenti*  [)n»sent.  At  the  hea<l 
the  animal   was  2  mm.  in  diameter;  length  23  mm. 

This  differs  from  L.  uotntn  in  the  (rleft  condition  of  the  cej>halic  IoIh*  an<l  in  the  i)rest»nceof  cH>mb- 
shai>ed  setic  on  i)osterior  ]»ara{MMlia.  Anterior  end  deep  re<ldish  bnjwn  (in  formalin).  C/ephalic  lolx* 
and  tentacles  very  light  brown. 

ColkHrte<l  from  reefs  at  Ponc^e  and  stations  H0(i5  an<l  tM)7l*. 


47a. 


4H. 

Figs.  47,  47a.  i^.—LysUiice.  gutcata.    Fig.  47,  Head,  x  12. 
FIk.  47a,  Veiitnil  nt'ta.  .-  \m.    Fig.  4H,  Pttsterior  pan- 

IMMlilllll.     '  4(i. 


Family  GLYCEKID.C 

OLTCERA  Say. 

Glycera  abranchiata,  n.  sp. 

Ileiul  of  usual  form,  narrow,  not  noticeably  segmented,  about  ontvthird  as  long  as  extended 
pn»)K>s<'is.  Four  deli<*ate  tentacles.  Proboscis  smooth  at  l>asis  but  for 
greater  jwirt  of  it+j  course  covereil  with  minute  papilhe;  at  en<i,  with  a  row 
of  unich  larger  papilhe.  Four  strong,  blm^k  teeth.  Segments  Inannulate, 
increiising  gradually  in  width  uj)  to  al)out  the  twenty-fifth,  which  is  live 
times  broader  than  long.  From  here  the  Inxiy  gradually  dtH'rea*<es  in 
width,  that  of  |K)sterior  si^gments  equaling  their  length.  Two  anal  cirri. 
The  |>arapiHiium  of  the  twenty-lifth  s<»gment  is  iH}ual  in  length  to  alnuit 
one-fifth  of  the  diameter  of  the  Inxly.  Those  of  the  posterior  end  of  the 
body  equal  in  length  to  whole  width  of  l)o<ly.  The  anterior  end  of 
body  cream  color,  posterior  end  much  thinner  and  transi>arent.  Para- 
{Mxlium  of  first  segment  very  snmll,  others  increasing  in  length  up  to 
the  twenty-seventh.  Each  (tig.  49)  with  two  rounded  posterior,  and  two 
much  longer,  |)ointed,  anterior,  lij>s.  The  ventral  cirrus  is  y)roa<l  with  an 
acute  ajH-'x;  dorsal  cirrus  small,  rounde<l,  situatiilon  the  Innly  wall.     A  dorsal  and  a  ventral  aciculum. 

'Since  the  manusieript  for  this  pai>er  wa8fH>nt  to  the  printer,  I  have  received  fn.)ni  Pn»fesHor  Verrill  his  i»apcr  on 
AdditionH  to  the  Turbellaria,  Nemertinea,  and  Annelida  of  the  Bermudas.  Trans.  Conn.  Acatl.  Sci..  vol.x,  pt.  '2,  Nov.,  1900. 
This  iiaper  is  not  aceompaniiHl  by  flgnres,  but  from  the  dencription.s  I  am  inclined  to  believe  that  this  siKX'ies  may  pomibly 
be  identical  with  Verrill's  Lynidice  bilubaia. 


Fig.  49.— l'ara|Kxliiim  of  Glycera 
abratichUila.  d.  c.  and  t*.  c,  dor- 
sal and  ventral  cirri. 
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Set;i*  of  two  kiixls.  IK)r8al  oin'S  siinplo,  lon^,  smooth,  rnrvin^  ^nKlnally  to  an  nvnte  pr>int. 
Ventral  oneH  coin|>ou!id,  the  terminal  articnlationn  lonjr,  tajierinjr,  slij/htly  rurv«Nl,  with  minnte 
denticulationn  on  their  eom-ave  »»<lg»'.     There  an»  no  jrilln. 

Collected  from  Arnjvo. 

Olycera  tesselata  (iniU'. 

Glffrtnittm^iata  Grube,  An'hiv.  f.  Natnrgej»<'h.  Jhrg.  '-W.  186:$.     Quote«l  fnun  Khh'rs.  hiv  B<»rsU'iiwiiriiuT,  j».  (WS,  |»l.  •*i,  f\^. 
2.  9.  33.  and  34. 

Collecteil  fn)m  ntatione  6055,  (>0*k),  KnB<Mia<la  IIon<la  (C'ulehraK  Puerto  Real. 

OONIADA  Aad.  et  Milne-Ed. 

Ooniada  ociilata,  u.  sp. 

Heaii  of  ten  segment;?.  A  jiair  of  even  in  first  and  in  anterior  jiortion  of  eiglith.  Tenth  8egmen»^ 
carrying  four  tentacle**.  (Fig.  5(). )  Ha^il  joint  of  tentacle  longer  than  tenth  segment  and  nearly  as 
great  in  diameter.  Terminal  joint  of  tentacle  small,  roun<le<l.  I^ength  of  (U)  st»gments,  15  mm.;  width, 
1  mm.  Anterior  para}MMiia  uniranuais,  with  nmndiMl-tlat  dors:d  and  ventral  cirri.  Dorsal  cirrus  a 
little  shorter  than  the  ])ara]M><lium:  ventral  cirrus  somewhat  longer  (  ^^.  51).  At  alx)Ut  the  tliirty-sixth 
segment  the  dorsal  ramus  api>ears  ( fig.  52).  This  is  small,  with  a  very  few  stout  seta>.  Setic  of  ventral 
ramus  com  jKumd  (tig.  58,  of  a  lateral  sc»ta).  Terminal  joint  t»f  me<lium  om»s  much  shorter  than  tlu»se 
of  the  lateral.     Color,  light  hntwn.     On  ventral  surfa<v  a  n»«l  s|H)t  in  ivnter  of  each  si»gment. 


¥(ji 


^-    -I   '  ■"  . -       ^  "n.  ^""^^       fix. 


-^J..;  X. 


Fui!<.  :*y^iA.—«wtnihula  itcitlatti.     Fix.  5(>.  Ilea*  1.       Jt'..     Fi^.  T)!.  I*anip<Mliuin.   n  KW.     Fij:.  W, 

INu<torior  |iamiM><liiini,    ■  h7.     Fig.  .'»:$,  Sftn.  .■.  Itwi. 

This  seems  closely  relatt^l  to  d.  </rnri/it  (Webster,  Annelids  of  Pn>vincetown,  I'.  S.  K.  C.  Kept.  18SI, 
p.  728.  Kont'  ijrncUix  Verrill.  Invert,  of  Vineyanl  S<tund,  p.  5tM> ),  but  <liffers  in  having  anteniwe  with  two 
instead  of  thrive  artick*s,  in  gn»atrr  numU'r  of  s<irnicnts  in  the  head,  and  in  the  larger  siz**  of  the  ey*'s. 

CoIUhMimI  fn»m  station  <i()t>4. 

Family  .\KlClllh4:. 

ASICIA  Sav. 

Aricia  cirrata,  n.  sp. 

Hea^l  acute,  without  eyes  (lig.  54).  Buccal  segment  ii.<  long  :l>:  first  two.<egment.«.  Btnly  narrow 
anteriorly,  rajmlly  widening  so  that  |M)steri<>rfnd  is  nearly  four  times  bn^adth  of  anteri(»r.  Flat  dorsally, 
rounde<l  ventrally.  Dorsal  {Mirtion  of  lirst  sixtivn  segments  with  v^ry  broa<l  space  In^tween  {tarap<Mlia 
of  the  two  sides.     At  alH)Ut  the  sixteenth  segment  this  space  l)e<'omes  very  much  narrower. 

Anterior  parajKnlia  small,  with  dorsal  bundle  of  long,  deli<*ate.  toothe<l  set;i'  and  a  ventral  verticid 
row  of  very  stout,  bnnvn,  slightly  curve<l  .«eta*.  A  few  capillary,  like  the  dors;U  si't;i\  are  found  among 
these  (tig.  55).  Farther  back  this  ventral  row  is  n'phuHMl  by  a  prominent,  <-ylin<lricjiI,  ventral  ramus 
(fig.  56).  In  one  si>e<'imen  this  change  o<vurre<l  on  the  seventtvnth,  in  another  on  the  fourteenth, 
and  in  another  on  the  twentieth  setigenms  segment.  Hoth  rami  c-arry  long,  tlelicate.  capillary  .'^•tic, 
though   they  may  Ik*  al)Si»nt  from  the  ventral   ramus.      1   U'lieve  that  they  are  normally  present,  but 
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easily  break  away.  Fartlicr  hack  the  set^i*  in  ciich  ramus  Wx^onie  very  mnrh  stouter,  not  so  long,  have 
a  brown  colijr  and  sni(»otl»  e<lgcs.  Dorsal  rirri  apiM'ar  first  on  third  seti^rennis  segment,  at  first  rather 
short  and  cylindrical,  increasing  nipi<ily  in  length  to  alxnit  st»gnient  Ifi.  A  curious  abnormality  is  the 
bifid  or  triti<i  end  of  many  of  tliest*  cirri  on  the  s|>e<'imen  from  station  ISi)  (fig.  57).  Branchia  aj)pear 
first  in  one  sj^'cimen  on  sixteenth  setigerous  segment;  in  a!ioth<'r  on  twelfth  set igerous  segment;  thev 


=.=^^-^ 


/ 


( 


M. 


fw. 


66. 


57. 


Kkis.  M-r)7.— JnV/a  rirriUn.     Fi^.  M.  Head,  x  12.     Fig.  fto,  Anit'rior  itaruiMMliiim,  x  23.     Fig.  ."iG.  Posterior  para- 
(tdiiiin,    •  2(1;  br.,  liranrhia.     Fig.  ft?.  Bitld  dorMal  cirrus  from  one  siRviinen  of  A.  nrrata,    •  40. 


IMI 


are  small  at  first,  gradually  increasing  in  size  up  to  th«'  twelfth,  wbidi  i.<  full  size;  very  prominent, 
flat,  with  acute  tips  (fig.  5*^,  hr. ). 

Col(»r  in  [daces  bright  nnldisli  brown;  elsewlu^re,  yi»ll<»wish  brown. 

Sj>ecimens  in<'omplet4'.  One  of  75  segments;  length.  50  nun.;  uidtli,  .1  mm.;  at  narrowest 
{K>int,  2.5  mm.     C'ollec.tiHl  fn»m  stiitions  (MHil,  liiMUy,  ami  (>(M»7. 


ARICIDEA  Webster. 


Aricidea  alata,  n.  sp. 

Hea<l  roun<le<l,  smooth;  two  very  large,  irn»gularly  shaiH'd  eyes.  Me<lian  tentacle  straight, 
conical,  reiu'hing  to  anteri<»r  ]x)rder  of  eye.  First  s<»gment  with  pamiKxlium.  On  the  sefcond  the 
broad,  fiat,  tlorsal  cirrus  ( ''se<!on<l  gill  ")  becomes 
prominent,  an<l  from  the  thinl  on  these  are  very 
large,  covering  a  large  part  of  the  back  i  fig.  58). 
Thev  do  not  lie  flat  on  the  dorsal  surface,  but  are 
elevate<l  a  little  al>ove  it.  lU^inning  with  the 
second  an<l  ending  with  the  thirty-first,  the  long, 
('onimi,  dorsal  gills  arise  from  the  dorsiil  edge  just 
t4>  the  median  edge  of  the  <lorsiil  cirrus.  The  latt<'r 
spn^l  out  like  broad  wings  on  either  Mr  nf  the 
si'gnu'Ut.  In  front  of  t'iU'h  is  a  row<»f  stout,  golden 
yellow  S4*t;e  (fig.  5«S).  These  are  curvetl,  (a|HTing 
gra<lually  to  a  sharp  aju'x,  and  marked  by  longi- 
tudinal striations  (fig.  59).  Ventral  nimus  witb 
broad,  flat  i>osterior  lij)  ("thinl  gill  "),  with  setie 
like  dorstil.  Toward  iM)sterior  en<l  b<^>th  second 
and  third  gills  iK'come  nnich  less  prominent,  and 
the  seta*  are  fewer  in  numlx.^r.  T^rge  hooke<l  seta' 
appear  in  the  ventral  nimus  (fig.  60).  Throughout 
greater  part  of  ImkIv  a  delicate  longitudinal  baml  of  tissue  runs  along  the  side,  miiting  tbe  parapcwlia 
of  successive  fragments.     Color  white. 

\  single  incompletti  si)ecimen  of  54  st^gments.      Length,  24  mm.;  Ineadth,  1    mm.;  from  .Vrroyo. 


Fh.s.  .""vH-iio.— ylrir/V/<'t  aiato.  FIk  -'»''^,  Anterior  end,  •'  2S. 
Fij;.  59,  Oipillary  seta  from  anterior  .st»jfment.  <  121. 
Fij?.  GO,  lTn(;inate  seta  from  iK>>iteri«»r  segment.   <  1-13. 
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AKTHOSTOMA  Sehmarda. 
Anthostoma  ramosum  S<'hiuanla. 

AnthitMonux  ranuytum  S<'hmanla.  Noiu-  Wirln-IUjiM.'  Thii'iv.  i».  fi2.     WeVister.  Anneli<l!«  fn»in  BtTnunla.  j*.  321. 

So  far  a<  I  can  U»U  fnnn  S-hmanla's  brief  defHTiptioii,  the:*e  l)elong  to  his  spexMi"*?.  Hea<i 
roundeil,  almost  stMiiicirciilar  in  form.  l*rol)os<"is  in  fonn  of  three  hrna^^i  plates,  one  nmch  larjjer  than 
the  i>ther  two.  Ka*-h  mnch  snUlivide*!,  o»lorK«s  at  bas<\  dark-brown  at  ajH^x.  B^kIv  very  nm<*h 
dattened  and  hn^ail  l>aek  to  segment  .S4,  with  very  short  pills,  leaving  mon*  than  half  the  dorsal  siirfa4*e 
expo«^l.  At  alxmt  thirty-fonrth  sej^nent  it  Inn'omes  narn>wer,  l<M>kinp  a*^  if  dorsal  surfa^-e  of  para- 
podium  ha<l  rolle<l  npwanl,  and  the  j^i lis  elongate  h)  a»*  to  <Mver  wh«»Ie  «if  dorsal  surfa<v.  The  gills 
begin  on  the  fourth  setigenms  segment. 

If  1  have  convi-tly  identitieil  this  sj^KH'imen,  Sch mania's  des^*ription  and  figure  of  the  |iarap<.Mliun> 
ap]>Hes  only  to  the  posterior  segments,  and  heri»  the  d<»rsal  gill  is  relatively  t<:H>  small  in  his  figure. 
Anteriorly  the  {»arap<Mlia  contain  from  i»  t«»  18  stout  setie.  Only  at  the  |M»sterior  end  is  the  numln^r 
as  low  as  4,  as  S<*hmar«la  ha**  des<^"rilH*<l. 

ColUvte^l  from  Arroyo  and  I^M|Ueron  I^y. 

Anthostoma  latacapitata.  n.  sp. 

Heatl  nearly  four  times  broailer  than  l<mg,  anterior  etige  n<'arly  straight,  angle«i  niunde<l.  No 
eyes.  (  Fig.  HI ).  First  segment  twitv  a«*  wide  ;is  head.  s<x^>nd  segment  i  first  setigenms)  a  little  wider 
than  first,  and  smt-ee^ling  segments  of  equal  width  with  this,  l»ack  to  segment  25.  Here  the  Ixnly 
narnjws  very  slightly  and  n»mains  of  a  unifonn  wi<lth  throughout.  Setigerous  si*gments  as  far  as 
twenty-thinl  (fig.  02),  with  a  broail  dorsal  cirrus  [  **seii>nd  gill")  and  dorsal  bundle  of  long,  <leli(Tate 


^^^Vvv-TAT 


«..l 


l>^ 


Figs.  6l-6h.— Anthi>>4'fma  lutiicapihUn.    Fi^'.  lU.  Antpri«ir  end.   • 

seta,  X  330.     Fig.  »V4.  BifTin-at'xl  s«-la.   -  -vj.» 


l^.     Fitr.  C.2.  ParufMidiuTn,  x  18.     Fig.  63,  Dorsal 
Fiir.  i'^x  V.ntral  >tta,    ..  390. 


setie,  ea<*h  with  numerous  fine  parallel  tninsverse  markimrs  jfig.  fir^i.  A  .•single  one  of  these  was 
bifurcattNl  at  end  <  fig.  (>\\.  On  ventral  nimusa  pnnninent  posterior  lip,  its  dorsal  angle  prolnnge<l  into 
a  conical  |>oint  i  tig.  IV2\.  This  lij»  is  marke^l  off  jM»steriorly  by  a  short  ♦unstriction  fnmi  the  {lara- 
p<Klium.  Ventral  S4*t;«*  very  numerous,  forminir  a  dense  ri»iii)Hsha}Nii  row.  S'tje  stout,  narrowing 
rapidly  t<)  an  aeute  |M>int,  which  may  l>e  U*nt.  or  ounpletely  curve<l  on  itself,  the  stem  markeil  with 
numeroiL*  transverse  lines  i  fig.  (vS  i.      In  tigun*  of  jiitraiMMliinn  only  a  few  of  tlu*s<*  are  repn*sent4Ml. 

Dorsal  gills  l»egin  on  sixth  segment.  They  are  linear,  with  aeute  ap<*x.  Btdiind  twenty-third 
segment  the  ventral  niw  (»f  set.e  Itecomes  mu<h  .-horter.  and  throughout  the  greater  jiart  <»f  the  bo<iy 
the  posterior  lip  of  ventral  ramus  is  ovate  with  ajiite  tip.  .\nterior  lip  mon*  ]>n>minent  than  anteriorly. 
Set*e  of  ventral  ramus  of  two  kind>.  A  few  (two.  blunt,  njumU^l,  hanlly  reaching  Ijeyond  ai>ex  of 
anterior  lip,  an<l  ten  to  twelve  delii-ate,  lontr.  finely  t«M»ihe<l,  with  transverse*  lines  like  those  of  anterior 
d»>rsal  set;e.  Dorsal  cirrus  shajKnl  like  anterior  t>iu'>.  but  nnieh  smaller,  and  dorsal  gill  projxjrtion- 
ately  much  larger  than  anteriorly.  Very  thirk  at  Imse,  tajx-rinir  rapidly  to  ai»ex,  an«l  extending  for 
one-quarter  of  its  length  U'vond  dorsal  <-irrus.  In  the  pn-serv***!  siK'i-imen  tln-se  dorsal  gills  are  l>ent 
backwanl  and  slightlv  outwanl.  leaviutr  <lorsaI  surfa<-e  of  ImmIv  unroventl.  ProlMiscis  onlv  siiirhtlv 
protruded,  etlges  of  pn»tnide<l  }M»rtion  ramt>si». 
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Color,  liclit  )>r..wiil..)fniy,  witli  .liirkcr  s|x>U~<  Hnivitlly.  A  lart'i' ilnrk  »|.>l  in  fr..iit  cf  <l.>rMiil  i;ill 
on  fitluT  Hldi-. 

Th.'  .■iillc-tinn  iM(it»iii...l  ;i  fnwuii'nt.-  fn.ni  llilmrcs,  Th.j,  ;i].|Hin-tilly  fr..tii  the  Ntnii'  Mix^-iiiieii, 
wen-  5()  unci  4-t iti  U'iikHi-     I'oftvrii.r  i-tirl  ti.X  priwrvril.     t  initUvt  Im-iulth  ■)  riitii. 

Kamil>  CIKKATLlll).+:. 

CIKRATHLnS  Um. 
CirratuluB  melacanthua  (inilic. 

Oiwllwliiiri  im  Jahn' IK7:l.  |..  XI.    ijiim.-.!  fnnii  Khl.Tx.  Aimrli<lr-i'f  ilii' Itlnk.M..  l.v.. 

II(«il  «-|^iit>iit  liMi  liuilly  iiiiltilat<?(l  f<ir  iili'iililirHlicm.  I  liitvt'  iili-iitiliiNl  tlit'  ii)ie<'iiiii-n  fnim 
the  (JtniclniT  of  the  )>]irH['><liiiiii.     Cj)llts'tiKi  from  tinunim  Bay. 

Cirratiilus  mgromaculata,  ii.  ><\: 

Itixly  flirirt,  111  JIJI1I.  in  Icii^'lli,  ralliiT  1<-^  lliiin  2  iiiiii.  Iiniuci  in  wi<li'r<1  jiurliim:  MiH-rinK  K*^'" 
tiaily  ti>wiirtl  .'itlli-r  f'nd,  anK-Ho/i'ml  nnirli  nion'  )il>iiil.  tlian  |H»-U'ri»r.  Il<-iiil  mlhcr  llii.'k.  r»im<le<l, 
unicli  nurnwer  tliati  ^'nmcniH  im mi ■.! Lately  ln'liinil  it  Hln.  ' 
Si-gnu-iits  viTv   Hlmrt.   Ili.-ir   liniitH  'lillionlt  1«  niuki-  mil.   in   oiii-  0   ') 

trai-ltil  alciilKilit'  iiiuU'riHl.  A-Ur  in  twu  l>un<]1t-r>,  the  ilonul  rullii-r 
liin)^<r  limn  vi-ntrul,  nil  wry  <l<^li<-ntt,  I'Uplllary,  unit  ililtirnll  to 
»cc.  Kruin  thit  fifth  nr  cinth.  or  jiiwilily  Ik)(Ii,  tht-  .lorjwl  jrillw 
arifv  (111  eitlirr  mAi-  (fi^^  fWll-  Tlicwi  air  ionir  aii.l  Hiict,  nwirly 
Irntt  t)ii>  1(-n),'tli  of  txHly.  Tlo'n-  iir<t  al  It'ost  tonron  a siiU-.  nion- 
or  \v>w  niiitt'il  at  tlx-ir  baxi-^  (only  timi-  slinwn  in  the  (iiinrc).  .\t 
inttTvalM  aUng  Hu:  ]wk  a|)|H'»r  tlii>  niiK'h  n,.>n-  •(•■liniti-  liiti'nil 
gillK.  Tlienw  hrwik  away  ».  i^ai-ily  that  it  in  Ijii|k.k'1IiI>'  t..  j-hv  hoH 
iiiaity  art!  normally  i>ri'W'nt.  In  one  of  ilt<-  two  H|H'<'im<'iio  In  thi> 
t^•>ll<>l'ti')ll  then!  un-  fiw,  tht-  iHxt  uriHini;  t[in-<>-Foiirllis  r.f  tli>'  '' 
iliHtaiirK  (roil)  litwi  to  luil. 

(Vilor,  vi-ntrully  whiti-,   with  a  ilwldi-cl  hnmnifh  Iin».f  dor- 
HBlly.     VVhi'Iy  IbmIv  HjiritU-it  witli  irrepilar  hlwk  nmrkH,  I'^iici'iiilly 
uiniicriiim  alon^thi'  mia-<loi»al  Ihie.     The  ch.nwl   cillw  are  whit<-,      '''" 
with   numerous  Ma.-k  IwndH  ({ip.  IVi).     Thi-  lateral  uiH"  an-   n.v- 
vni\  with  niinnti'  hrown  Himt.-,  uxfcpl  for  u  coIoHitiw  Imnil  ni«r  the  v,]k-: 

O.olln'ti-'l  from  KnH.>na<la  II la,  CiiU'lira. 

Oirratulus  elon^atuB,  n.  i'\>. 

11.41.1  short,  roni'-ul  ( Ii);.  117).  Th<>  thns'  following'  ^^vni'-hIh  smoo 
tlicni  not  shiir|ily  ntarkt-il  off:  without  aiiin'riihuri'?.  Si'i;r  U';rin  on  fi 
nifntf  iiH-rca.-.'  rai>i<ily  in  wi.lth  ng.  to  l.-jith, 
and  from  lh<-n.!  .hi'D-aiH'  in  width  for  ii  hIioM 
.liKlanr..,  then  r,'niainiii>f  <.f  uniform  Imiwlth 
li>  iHtHlcrior  end.  No  I'yii'.  lateral  (riH"  u-- 
loiij-  dflii'jiti'  eirri,  cawilv  hrtjki-ii  awav;  onlv 
a  very  f.-w  r.-niaim-.l  aiuielieil  in  the  single 
H]HS-i]nen   at  my  diHiHMill,      .After  alKiiit  the 

wall.'<l.  and  is  mm'h  ,^,11,^1.  Set.e  I'li  t«.i 
rows,  h.nt;,  rh-Mcale,  .'ui.illary  ( tiw.  H7|.  Color, 
yellowish  hrown.  (iills  i>  .larkev  hr.iwn. 
lAmtrlh  W  mm.  Bren.ltli  at  widwl  jH.rtion. 
a  mm.;  atmirniwest,  1  Jnm. 

From   the   Ktnietnn.   of    the   pU"   and 
arranKcmeiit  of  the  wttie,  I  have  ineliided  rlii 
the  uiilu  liail  lieen  loi<t  to  make  the  ideiititli'atir 

Colleeleil  from  Eiiitenada  Honda,  ('iiielirt 
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Family  CH.CTOFTERIDJ:. 

PHTLLOCHfTOFTERUS  Ornbe. 

PhyllocliaBtoptenis  claperedii  <?>  M«-Int<ieh. 

I'hf/Wtchsrioptcms  riiii»>r,tlii  Mi-Inii«>li.  rhalUuKtr  K«  !•«»«•>.  vol.   xii.  i».  STI:  I'l.   r».  liir>.  *.».  10.  nwi.  H:  j.l.  4«i.  Iir.  1:    fil.  JIu, 

Tul>es  of  this  ;;»*nu<  %vi*rv  iiK-lu«it-«l  in  tin.'- i-olKi'tion.  ami  a  lV*w  of  ilux-  itnitaiiuil  l^a^IlU'Ilt^!  of 
the  aninial}^.  A  siiitrh*  s|H.i'iiiu*n  n*taiiie«l  fimuirh  «»i  tht*  ant«*ri«»r  xnrineiit.s  f«»r  ('«ini|iaris«>n  with 
Mclnt<»*h'>  'U^scTiution  of  this  >|Hfies,  ami  the  |M>ints  of  ;urrveinent  wrrv  ^.  many  that  I  have  i»la*v<l 
them  here,  ihoutrh  it  is  n«»t  imiM»ssil>le  that  siK*<*irto  ilifferenees  w»miM  U*  found  if  <«»mj»lete  siH.vimen.«* 
were  available  for  .tnujiarison.  Fi;^.  *i^i.  t>s/#.  tis/*  >how  rhara«teristir  s**t;i-,  tij:.  fi^i  showiiitr  the 
ilorsal.  ami  tiir.  *>-*^'  lh»*  ventral  on«\  titr.  t'i^»  l»einir  intermeiliate  in  p<»pition  l>etwtvn  the  other  two.  The 
**t<M»th-like"  hrown  spines  were  also  j»res«*nt. 

CV>llei-te<l  fnwn  stations  6055  an«l  ♦i«J7.'>. 

Family  TEKEBELLIHI^. 

TEREBELLA  Malmgren. 

Terebella  axmulifilis  <TniU'. 

T^.Tftt^Un  nuHult'HIij'  <tnil«  .  .lHhn>>»trirht  tl«  r  S«-hi»>-.  <.«-^«iiM),.  Nnliir..  ^t-«t.  fur  1*>71.  |..  11*.     C{iii»t*<l  fnmi  <tniU*.  AnniilaUi 

(V»llH<t<il  from  Knx*na<la  Hon«la.  ('nl«'l»r;4:    Arroyo:    l*on«f:  Mayaj^nez. 

Terebella  varieg^ta  tiniU'. 

7Vr»V//'i  r'lnV.M/*!  <in:fM  .  Moiiat*-)*.  «J.  B»r*.  Akail..  W»y.     <^uo(4.il  fnmi  «iriiU-.  Ann.  >«  inp.  i».  SSI,  jO.  i:i,  t\K.  •'►.  1^T^. 

The  oriirinal  Men-ription  of  this  .«pei'ie?»  wa«»  ina«-<-trssihk*  to  me.  It  aii|ian»ntly  omfoniL*  to  the 
«lia^ni*:is  jriven  hy  <inil»e.  lo<-.  rii..  .•^•<f)n<l  n*feren<*«'.     (VjHtN-t*'*!  fn»m  ^inaniea  Bay  an<l  reef  at  Pf)nce. 

Terebella  turgidula  Flhlers. 

T»T*hfUn  tur^jiduhx  Khh-r^.  .\nn»Ii<l«.  «tf  iht-  Hmk*-.  j..  211.  pi.  '»i  !ijr>.  1-v. 

Aj-i-oniimr  to  Flhlers,  this  differs  from  the  ^*neri«- lief^'ription  in  having;  1>*  hunches  of  »*jipillary 
seta-.  All  «»f  th«'  Porto  Ki<*«»  si>e<*imens,  whi<'h  ajiree  very*  rh»s«'ly  in  other  n*s|»eet<  with  his  <iefi<Tij>- 
lion.  have  17.  (rills  with  very  thick  stem.  hranch«'S  very  arlxirest-ent;  anterior  jrill  lanrt*f*t.  the  next 
three-fourths  size  of  tir^t.  the  thinl  very  small.  In  F^hlers's  tyjje  sj»e<*imen  the  thinl  left  jrill  was 
not  pres«*nt.  In  a  s|»iH-imen  fn»m  Playa  <le  IV»nce  the  lirst  rijjht  jfill  had  l)ei*n  l«j»«t,  not  even  a  sc^r 
showinjj  th»*  |Miint  of  attachment  n'Uiaininj:.  It  either  had  not  develo|»e<l  or  had  broken  away  so 
lon;r  U't'on*  the  animal  was  kill«*<l  that  the  woimd  had  entirely  heaU**!.  I  w<mld  8im^rej«t  that  the  lose 
f»f  the  thini  vrill  in  Khlers's  lyi»«*    iiei-imen  is  a  similar  individual  variation. 

('oll«i-i»-<l  tn»m  IMaya  de  Pon«*«' an«l  fn»ui  Kns4*nada  Honda.  Culehra. 

Terebella  ^\k 

Fn»m  .Mayairncz  llarlM»r  was  r«»lh«<-te»l  tin*  iHr>i«Tior  |»orti«»noi  a  Ter»'U*llid.  which.  *mi  iui*ount  of 

the  l«iss  of  the  he:id.  ciiiild    m»l    U*  iilcntitie*!.      P«isterior  >eirmenls  thin- wall«*<l.  much  swollen.     Color 

in  formalin,  a  dark  jmrplish  brown. 

PHEHACIA  Ornbe. 

Phenacia  robusta  tiruU*. 

Phf.mu'i'i  r'Jnijit.i  onilN'.  AnnulatH  S^-njiH-rianrt.  j-.  'S:'-\  }■'..  11.  fiir.  >. 

<inil»e's  des«Tipiioii  >i»ys  that  only  a  very  narn>w  spatv  .-^'jiarates  the  jrill  Hlament.*<  of  the  two 
sid«*>.  Hi>  tiiTiin*.  however,  shows  a  «'on>idt*ni]»le  >j»a4v  In^lwecn  the  '^-/.v.*  nf  ih«*s**  tilaments.  The 
P«»rto  Kio>  s[t»timcn>  ;ij:n*e  in  lhi>  res[Hi-t  nion*  <*l«if^.'ly  with  hi**  tijrun*  than  with  his  des<-ription. 
Shell  ctjveri'^l  with  numerous  flat  <';ih*:in»<»us  plates.        Bryozoji  skeletons. 

Colle<-t«»<l  fnun  Puerto  l^iil;  station  tUNvS.  I^Niu(*nm  Bav.  Fn»m  another  l»«»ttle  the  l«H-alitv  lalnd 
watf  loe?t  in  transferring. 
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THELEPira  MBlmgran. 
Thelepus  crasBibranchiatus,  ii.  xji. 
Hiaii  not  eni)M-ial)j-  ]ir.iii]ineiit,  «iHi  niw  <ii  very  iiiiiihti.uh  t-yt-niX)lH  jutit  iiucii- 
<liiik(fiK-6!)l.    T(<iiUU'ktjVcrytlu>^k,uboiitH^I<>]i).'ii^IiMit'ti]H.lywvii><'Tit>s.    FoiiroiiH 
in  two  tniiiHVcrse  rcmw  on  B««nil  «nil  thinl  s*%'- 
mi-nts  K-ountiiijt  Uiu  licad  ait  fir-t).     Tliow  i.f  «» 

HeeoncI  wgiiifnl  livo  siruit'lil  tliick  lilamHiln  in  a 
tranHVCTNc  riiw  uni-ithiTwili',  iiiorcor  lw«  fiiwci  at 
thtir  liOMV  (%.  71)),  BruDi-liiii'  «i  tliini  n;t:"><»i' 
vimilar  to  thixw'  of  MTomi,  1>ll[  l'uiIi  riiiiiixmil  of 
(inly  tlirec  fitanieiiln  uji  a  t^iiSc,  lllaiiit-Titr>  iiiiin' 
dt-lioate  ami  not  more  tlian  tlim'-fuurtliM  ajj  long 
lu  anterior  tiitl'.  (-a|iillury  wttc  ln'^iin  on  tliird, 
uncinate  on  Sftli  w>!ni<j]it.     I'oHteri'ir  imrtinn  of  __ 

)HJ<ly  hrokeii.  ))iit  a)))iarently  liutli  kimlf  of  wtii'        Miniirni.  ■  is. 
an>  present  on  all  «'j(nieiitH.      riiriimti' win'  Hitli 
onitHtronu  terminal  rmilli  and  two  laliTslly  placiil  Mniallitr  tei-tli  (titt, 
ic  inarkt!<l  willi  luirallcl  linc!',  fonniiii^  n  ni'luntnilar  plalc  i  %.  in<  i. 

Family  AMPHAKETIH.-H. 
AXPHICTBIB  Qrabe. 


A  Hingle  i>|>e('iiiieii.  laliflpii  "Sla. 
tvriirtie  jialeu!  of  tli«  itwoiul  Htinnniit  lia 


1  U-. 


Only  III.' 


lou^li  the  ehuruc- 
i-re  prettervisi. 


Famil)    AMPHiCTEXUl/E. 

PECnNABIA  Lun. 
Pectinaria  ^uldii  ^'e^^ilt. 


Vitltliide.U''»''"i  V.Trill.  Iiivuil.  .il  Vim^ynnl  Suim<t.  |>.  Bia, 
lYiiiaarla  brlgifi  liuiilii.  liivvrl.  •>!  ilaiw.,  IMt.  |i.  7. 
P.  imriRHU'i  ((inibuj  Lclily.  liivun,  Fnuiinnf  <Niiu1ki,>(  U.  I. 
P.  gramlaH'luM  (llnitx!)  Sdrnpnin.  Murine  Invert.  Faiinn  iil 
Cmniidrigtmlilli'KribMvr.  Aiincllilii  ChivlciiHiiU 


Itrliiu 


H«Hii[<>r 


Vvnm.  J 


nu.'li<lH 


■-..  i>.  -.w. 


i  ikwriljcii  liy  Vurrill,  tvai^liing  a  Iwigtli  of  ti 


ramily  CAl'iTELLII).^;. 

DASTBKAKGHUB    Oraba. 
BasjrbranchuB  umbrinus  Crulw. 

^rauclilui  KHiMnnr  (JnlU-,  AlililllaUi  »fini)iTliiiia,  ii.  IW). 
Colk-clwl  fruni  Hlatioim  OlMil,  WKil',  «!!«,  aii'l  B.x[Ui-n»i  Bay. 

Doaybrancttus  lunulatui  Kliluni. 

prf.ru jifllKP; nil nfuiwr  >:hl«T».  -VuiiplirtH  i>f  tin-  Blall.-.  |>.  171,  |il.  (ft,  Hk*.  ,■.  1..  a. 

ColleiU'ii  from  Puerto  Bwil  ami  Am.yo, 

With  these  I  have  iiieluiksi,  rather  iloulittnlly,  two  Hniail  i-iKti'inieiiw  frcjui  station  (KWl  and  one 
n  flation  titina,  which  weeni  to  me  to  W  iirol>aMy  tht'  younjr  of  thin  Miiei-ies.  They  ciitfer  from 
n-r«'  <iiaj;noaiM  iu  that  Ili  segioenta  bear  capillary  setie.  lln-  la.-t  ihnv,  however,  Ituing  \ery  tleli.ate. 


THE   POLYCHJETOrS    ASXELIDS   OF    PORTO   RICO. 

Daaybranchua  rectus,   n.  s|>. 
Antt^rior  iBinion  of  l:lsti;iii>'ii'i'.  tliffirsn  i-iiiin.-:  Ilii:  «-iiiiiil  bUniiiilutnt  I>i-1iih 
1iiaiiniilalv<l  al-ive  ami  tielinv  ifiir.  72i.     CfpliHlir  Mx-  irknifiilar  (nnt  j-howii  in 
[M.int.  aii'l  "Q  eilher H<lt-  a  -iark  iwttli  <-.mii«>-*il,  hh  >t^ii  iii»K-r  liit;li  jkiwit,  ..f  n 
larly  !>hag>eil  Jfi)nii«lit  ^i[mt!i.     i  Eyt^.  •    Swiinil  aejfuifiit  almut  mx  time:'  ImmiltT  I]ui]i  Im 


with  the  H^TOinlanili-xieinImB  I'taiirl  inrluding  Ihetliii 
Seta  bunillv  very  i^h-.rt.  »iiite.  arising  fn>i[i  Ihr  unmvi 
with  a  liark  pipm^nt  jiali'h  at  ba.-*.  .S't^i-  cx- 
trriiifly  'ielimle,  iiertilf'f'hHiii''l.  Aiitfric.r  seji- 
nn-ntu  im-rt-aM'  in  .-ii«-  iij.  H-  llii-  liftli  am!  then 
»lowiy  liwn-a.-*  in  cliaim-u-r  li>  thi-  fmirntnth. 
DoRrut  surfacf  ui  lirst  fivi'  siynifiil*  ilividifi  liy 
ana^^riuKBiinic  li[ii-T=  inl'i  iiunieniii?'  ^niall.  hex- 
agonal rir  [H-ntapiinal  an-av.  Pliarynx  ihln- 
wallitl.  with  nunn-rcjiii^ilfiiraii-iMpilli.-.  Swon.l 
[lortion  of  lioly  r-hjihlly  wiiitr  than  j^v'"»'ntJ' 
11-13  (lift.  72).  Tori  rallier  i>r..i»intrit,  mnlii 
thfirilonal  cmt'^.  Ihinuil  wall  of  M^'nicnt  U-tu 
mare  nolit-ealik-  farther  )«c'k.  where  the  wlmlt 
inntenlw  are  I'Si-'ily  wen  thnini-h 


ftith,  each  styinent 
M'lik'h  divider  the  r^^iie 


1   then- 


differ 


Fig.  n.— Anleriut  [xiniiHi  of  Dartibraiitlit 


lly,  hilt  wil)i  a  I'on^'idt^rahle  i>{ia(-e  bt-tuii. 

rather  thin  and  pnitnidinE-  Thir<  Ixi-onii 
ery  t  nm.-^iiarent  and  thin,  and  ihe  intiwinj 
of  iK-iy  i^  njm-ii  ^raighter  than   in  olhi 


Hbaptrd,  sUglitly  i-nrt'til  at  end  and  Hharji.  Not 
CoHe<>(e<l  fr..ni  stations  fiO-W,  WWil.  iind  Ki 


ill  liie  dju[ 

H.lhe.1. 

<ena<la  Ilomla.  <.'iik-hra- 


<f  different   Mi/nie. 


Vi, 


Tlieey«<d,-s.Til*Hl  l.y  V 
air"*<l  »"''h  his  ilrwriptiot 
6002.  tatWi.  and  «l<tN. 


Pamih    OPHELIID.f.. 

AMKOTETrAKS  Satlkk*. 

AmmotrTpane  fimbriata  V'errill. 

ixitl  were  not  tii  be  twn    in  the.-e  s[>eoinifm 
Colle^'te.1  from    p:nsena.la  Honda.  Culel 

Family   MALDAMH.t 

CLTKEITELLA  TaniU. 

Clymenella  torquata  Verrill. 


-.  v\.  1 


.'S'l.  StK.  S.'i.  Hiih 


,  1a.'ki>n.Mhea 


nd.  fn, 


Plava  de  P..i 


f  lieef,  and  an  anal  fnnnel 


CLTXEHS  B>*. 
ClTineiie  cirrata  Kljlen-. 

iirwcimii.1  KhkTK.\mirli.i-..(ili.-BlHl:.-.  r.  1-j.  |il.  IS.  (ig-.  LOi.ua. 
Four  imiiintilvte  s|>ei-inirns.  all  wjih  the  jiisterior  ends  lust,  wen'  oillifteil  fmm  station  tUSS 
Clymene  cmgulata  Khlerv. 

Colleileil  from  station  MOhf.     Another  fnmi  station  (M>is.  niarkinl  ■■water  haul,  dreiiire  foulol." 
I-  pcv.rly  piv«T\-til  and  lackinj;  iHith  head  and  tail  segnientJ',  is  probably  of  this  ."[Hs-iei'. 

specimen!!,  niarkeil  ".\)rtiadil1a,  iMlvi."  a^rree  with  the  aljove  in  Ihe  !>lia|>e  of  the  hvail, 

s  developed. 


il  lack  the  collar  on  tht-  fourth  ivtinient.  and  the  teeth  of  tin 
oni  their  small  siie  I  have  eonsidere<l  them  iiunialure  s|ie<' 


■ns  of  r 


-.„.j„I.,l. 


Clymene  sp. 
Li>.  of  a  different  spei-ii-?'  f  n  i 
seiiaila  Honda.  Ciilebra. 
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Faiuih   CHLOR/EMID.^i. 

STTLAROIDES   ClaparMe. 

Stylaroides  glabra,  ii.  sp. 

A  single  H|>o<'iiii<'n,  to  wliit-h  1  liave  given  the  alM)ve  si)e(ific  nmne,  wa.*' <oll<H-twl  at  station  60«6. 
The  lieail  ha<i  lxH»n  more  or  lesH  nuitilated.  An  outline  <lra\ving 
of  it*<  |)r\»fc«ent  apjH'aranee  is  given  in  lig.  7.S.  The  prolxim-is  luul 
l)een  l)roken  away  l>efore  the  drawing  could  hi'  made,  and  is 
drawn  to  twice  tlui  same  scale  as  tin*  n^st  in  tig.  74.  It  is  tliick, 
with  sides  nnich  wrinkle<l  an<l  foldt^l  over.  Setic  of  first  three 
segments  long,  ivaching  heyund  head.  Apparently  a  greater 
nundM^r  of  t*i'Xiv  on  first  than  on  succee<iing  st»gments,  hut  so 
manv  of  the  latter  were  hroken  that  this  isdilticult  to  determine. 
On  second  and  8uccee<ling  segments  <lorsiil  and  ventral  seta* 
})undles  anv  separattMl  })y  a  considerahle  sjmce.  Dorsid  .*^»ta•  much 
smaller  than  ventral.  All  si'tu*  markiHl  with  transversa'  lines. 
(See  fig.  75.)  Bo<iy  covered,  except  towanl  the  {)osterior  end, 
with  a  thin,  transpan^nt  shell,  in  which  an'  endH'«l«ied  nmner- 
ous  fine  grains  of  sand.  Ant4Tiorly  tlu^  surface  of  ho<ly  is  sm(M)th, 
light  hrown  in  color.  Posteriorly  the  p(»rtion  not  covered  hy 
the  .«hell  is  rougher  and  mark*'*!  hy  hrownish  lines,  hut  no 
[Mipilhe.  DorsiU  cirrus  of  anteri<»r  para|MMlia  short,  acute;  of 
j>osterior  on<^,  h>'>g,  clulHshaiMMl. 

Ix^ngth,  28  nun.      \Vi<lth  in  widest  part,  2  mm,  taiK^ring  slightly  towanl  hea*!  and  tail. 

SIPHONOSTOMUM   Otto. 
Siphonostomum  cariboum   (irulM'. 

Sijthono)itonium   ctirilt^min   <irnlM-,  .\iihu1mIii  (MTst<'<lijiim,  ISiV*.  j,.  l(»s.     <^uottMl  from  Khh-rs.  ,\ii!u«lir|s  of  thf  Blake.  |».  158, 
pi.  XL  lipj^.  ♦»-•.». 

('ollect«»<l  from  Knscnada  Honda  (Culehra),  and  from  stations  (>(N)2  and  (iOt>.S. 


73. 


75. 


Fkjs.  7:t  7:».  Stt/laroifh:i  ;thihrti.—ViK.  7», 
.Vntcrior  iiortioii.  \'2.  Fig.  74,  Prc>- 
lK)Mis.  FiK.  7o.  .<<tM  very  hi^hJy  mug- 
iiil'MMl. 


Family  SABELLin.4':. 

8ABELLA  (L.)  Malxngren. 
Sabella  spectabilis  <  ?  rul»e. 

StihtUn  !tfH(itihilii>*im\n\  .ViiiiiilHta  .»^fm|M'ri»iMM,  ]>.  'S<i,  pi.  U.  tin.  I. 

In  the  main  f<*ature«  of  size,  strm'tun',  and  color,  thes**  agnn*  with  (irulK''s  dt»s4"ription.  Minor 
differences  are  these:  <irulK'  says  that  the  first  shiel<l  \n\>*  an  incision  on  its  anterior  ecige,  that  the 
capillary  seta*  are  shorter  towanl  j»o>terior  end,  and  that  gill  filaments  an^  j>n'Si»nt  as  far  as  the  extreme 
endof  thegill.  (Jruhe  gives  no  figures  of  the  tij>  of  the  gills,  and  I  am  not  certain  from  hisilescription 
whether  in  the  hist  point  his  sjM'cimens  really  differ  from  those  1  have.  In  the  other  features  they  do 
not  Jigree.  The  tentacles  an*  relatively  longer,  also,  than  in  <irubi*'s  siK'<"imens.  Since,  however,  they 
agree  in  other  resp<'ct.s  I  have  a.s*<igne*l  them  to  (irulH''s  s|>e<'ies.  TuU'  of  i»archment-like  material,  the 
upper  end  covered!  with  fine  mud. 

Collected  from  Ponce,  Ii<M|ueron  l»ay,  reef  at  Tone*',  Mayaguez,  (iuanica  l^y,  and  Ilm^res. 

Sabella  melanostigma  S<*hmanla. 

StilnUii  in/lnnnKtitnuai^rhmanhi,  Nruo  \Vir»K'llos««  Thirn*.  p.  :i6.  pi.  32,  fi^.  11K>:  Khlrps.  Annolids  of  tht>  BlHke.  p.  '2tW, 

Specimens  of  this  species  very  numerous  in  this  t'ollection.     The  thoracic  segmenti?  number  from 

12  to  IT).     KIders  siiys  there  an'  always  15.     This  variation  d<H's  not  wem  to  Ik*  due  to  age  tlifferenet*. 

as  the  largest  do  not  always  have  the  m<»st  si'gments.     Two  to  five  pairs  of  eyt»s  on  tentacles. 

Collectnl  from  Ponce,  <iuani«'a  Hay,  n*ef  at  Ponce,  H<M|ueron  Hay,  and  Knsenada  Honda,  Culebra. 

.V  tubi'  fp.ui  station  (J()5l. 


THE    l\>LY('H/KTOl'S    ANNKLIDS    OF    P<»KTO    KICO. 


2uy 


PBOTXTLIDES  Webster. 
Protulides  eleg'ans  Wel>rtt«*r. 

pr>fttdiiU*cUijnti*  \V<-1*sUt.  Aiiiu'lidai  fn»tii  BoriinKlii,  i>.  iri'i;  Amlrvw..  AiincIi«lH  from  Bvaiiforl.  \>.  LVJ. 

Tli<*j*e  a^rv<'  with  We>>ster>  •U'stTiptioii  in  i«v<*ry  n-sinn't  t»xtvpt  (•«»lor.  Tin-  )>a.s:il  {Mtrtioii  <»f  the 
l>raiu-hiii*  i?*  puqile  to  )k*voii<1  their  iinitifii:  iiuMiihrane.  Tlie  dorsal  siirfa4v  <»f  ea<h  filament  is  lij^ht 
puri)le.  An  oc-ttanional  pinna  <le<'i»  purple.  AUnit  2h  fve-sfH.ts  «»n  either  si«le  of  eaeli  tilanient,  extend- 
ing over  half  of  their  free  extremity.  General  ImkIv  (•ol<»r  li^ht  hrown.  A  ventral  dark  l>and,  alnmt 
one-fourth  of  the  whole  width  of  Ixxly,  extends  from  extreme  iH>sterior  end  to  aUmt  the  fifth  or  sixth 

thoracic  Ht^nient. 

From  Guanica  Hay,  Knseiiada  Honda  (Culehrai,  Maya^uez,  station  <ii»sr>,  rwi  at  I'ontv,  Calwillo 

Blanco  Keef. 

DA8TCH0HE  Bars. 

Dasychone  x>once,  n.sp. 

This  is  api>arently  closely  ndate^l  to  U.  runj^jHrtfti  (  Ehlers,  Annelids  of  the  Blake,  i).  26<>,  pi.  54, 
figs.  l-4ij,  hut  differs  fn>m  it  in  the  greater  mnnU'r  of  hranchiM-.  the  lack  of  regidarity  in  shajK*  and 
diHtrihution  of  color  sjH»t,»*,  an<l  in  al)s<^>nce  of  a  ventral 
c<iniprej*«e<l  an-ai.  (tills  very  much  coile<l,  the  most 
ventrally  place<i  filament  very  short,  si-arcely  1  mm. 
long;  following  filaments  incn*asegra<lually  in  h*ngth  up 
U>  the  tenth,  which  is  as  longiw  tlie  rest  of  the  lilam<*nts, 
approximately  13  mm.  long:  42  filaments  on  a  side.  In- 
closed bv  the  branchije  are  the  two  tentacles.  aUmt  5 
mm.  long.  Branchia*  unitt*<l  hy  a  lia.siil  memhrane  for  2 
mm.  of  their  length.  Ba.sal  jiortion  of  hranchia  when* 
unittnl  hv  the  membrane,  brown;  nuMnbrane  it.<<df,  white. 
Free  |Kjrtion  of  hranchia  white,  cn»sse<l  by  dark  ban«ls; 
li^  to  15  eye-sjKjts  on  each  filament:  a  variable  nundK*r  of 
dorsal  ap|iendices  on  each  filament.  Some  individuals 
have  two  i>airs  of  tlu^si*  dorsal  ap|K»n<litvs  much  larger 
than  the  rest.  This  d<K?s  not  ap|)ear  in  all  sf>tH-imeiL<. 
Tenninal  jx>rtion  of  filament  snux»th.  Collar  with  twf» 
triangular  lol>eH  proje<*ting  anteriorly  on  ventral  surface 
(fig.  7H).  Inner  surface  of  tlu^se  lolx^  marke<l  with 
irregular  blotches  of  bnjwn.  The  general  color  of  collar 
brown,  with  white  l>onler.     Collar  in4-omj)lete  dorsally, 

ending  by  rounder  1  IoIk*  just  alH»vc  dorsal  K*ta  bundle.  I>o<ly  roundc<l  dorsiilly,  flattened  ventrally. 
General  color  light  Vjrown,  with  numerous  irregularly  arrangeil  dark-bn»wn  blotcht^s.  A  ilark-brown 
[latch  along  the  ventral  surfa4-e  of  the  alxlomen,  in  the  center  of  .vhich  the  light  fa*cal  groove  W 
pmminent.      i  Fig.  7*\/V/. ) 

Thorax  with  ventral  .shields  i  fig.  70).  First  the  widi*st  and  narrowing  gradually  to  thinl;  fmm 
here,  of  uniform  width  l>ackwanl.  First  seg»>»ent  with  si-tii-  pla<v<l  far  <lorsally.  rncinat4'  setic 
api»ear  first  on  se<t>n<l  segment,  where  the  row  of  these  is  long»*st,  and  gradually  narrowing  to  eighth. 
Uncinate  setH*  l>e<-ome  dorsally  ijlaci^l  on  ninth  .»H*gment  and  continue  to  jM»sterior  en<i  of  ImkIv.  A 
large  irregularly  »hai>ed  brown  sinit  ln'twi-en  the  uncinate  an«l  the  capillary  setie  on  (.*ach  sequent. 
Capillary  st»tie  long,  witli  exiian.'^i  -ii  near  end  (fig.  77).  rn<*ini  stout,  with  largt^  terminal  and  smaller 
<lonail  tooth  (fig.  7H).  I>'ngth  of  IkkIv,  .'50  mm.  Width  of  thorax,  o  mm.  lio<ly  nearly  of  uniform 
wi<Uh  throughout,  taiHfring  rapidly  at  i>osterior  end.  TuIk*  very  thin,  <lelit-ate,  i^ajjer-like  in  texture; 
color,  light  brown.     At  upiH*r  end  covere<l  wiili  tine  gray  nmd. 

Colleirteil  from  Ponce,  B<Mjueron  Bay,  Arroyo,  Playa  <le  Pom-e  lieel,  Mayaguez,  rei*f  near  Ponce. 

2il—y.  <".  B.  lyuo— 14 


7». 

Figs.  7»v-7s.  Jki.ujrlot.o  y*</w<-(.— Fij;.  7«».  .Vnteriof  jiof- 
tioij.    -     U\    Pi.,  f;ecjil    Kr<.'<»vc.     Fig.   77.   C-apillary 

setM.     •     .VJ.       FilLJ.  7H,   I'llcillHtC  M.*tJl.    ^     l-tJ. 
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Family  SERPULIl)i€. 

EUPOMATUS  PhU. 
Eupomatus  parvus,  ii.  Hp. 

In  this  H]KH'it'H  I  have  pla<v<l  provisionally  a  few  small  sptMiiniens  found  on  Bryozoa  skeletons 
fiT>m  Ii<M|neron  Bay  and  station  6()H2.  It  is  not  inipn>ljahle  that  they  are  immature  H])e(:iniens  of  Home 
species  aln»a<ly  <leseri I hhI.  They  are  very  small.  Ix'Ujfth  of  bo<ly,  (>  mm.  Branchiae  2  mm.  OpenMi- 
lum  and  stalk,  .S  mm.  Eight  branchiie  on  a  side,  with  a  ru<iimentary  jiweudoperculum  oppt^ite  funr- 
tional  one.  BranchiK'  colorless,  without  pinna*  at  tip.  Stalk  of  oi)en'ulum  snHMtth.  Alwut  1^0  spines 
anmn<l  e<lge  of  oi>en*ulum.  From  upjM'r  surface  of  latter  arise  8  lonj?  spines.  Th(«e  are  enlarged  at 
the  has**,  curve<l  and  sharp  at  the  end.  At  end  each  has  sharp  spines.  (Figs.  79  fn>m  the  side,  HO 
from  rear.)     Dorsal  setai  of  thorax  like  K  nucimtinM.     (Ehlers,  Anneli<lH  of  the  Blake,  p.  285.) 

Both  Ehlers  an<l  Schmanla  (Neue  \Virl)eHos«-  Thien»,  p.  2i))  dc^sc^rilx;  in  EujHunaivH  alHlominal 
seta*  with  <"oml)-shai)tHl  ex}>and(Ml  ends.  There  an'  none  of  tht»se  in  K.  parvtm.  Alxlominal  set^'  very 
long,  acicular;  7  thoracic  s(igmenti<;  about  45  alxlominal  si^mentK  Tori  of  anterior  segments  long,  of 
lK)8terior  ont»s  siiorter.     Tncini  like  those  of  K  uiirinatui<. 

This  sjHHrii'w  differs  from  /♦>.  iincitKttmt  in  the  stnicturii  of  its 
ofiennilum,  in  nundxir  of  branchiae  (  K.  unrinahijiy  acconlingto  Ehlers, 
has  18  on  a  side),  and  in  al)s<^nce  of  coml>-shap(Hl  alxlominal  seta*. 

VERMILIA  (Lam.)    PhU. 

Vennilia  anniilata  S<>h mania. 

VennUia  nnnnintn  Schniurtia,  Xeuc  WlrlR'll(»se  ThitTc.  i».  28.  i»l.  21.  Mk-  n«.     Khk-rs, 
AnnelldHof  the  Blake.  i».  :M)H,  pi.  ^\  figs.  12-16;  i»l.  59,  figs.  \-:\, 

An  empty  shell;  collei'tiMl  fn)m  station  tj064. 


79.  K).  HI. 

Fig.  79.— Spine  from  oi)eri*ulum  of 
KupomatHs  parvu*,  j*efn  from  Hide, 
x30. 

Fio.  80.— Same,  seen  from  r^ar,  x  80. 

FKi.  81.— Seta  of  HtrmtUa  rariantt, 
y  fiOO. 


POMATOSTEOUS   Schxn. 

Pomatostegrus  stellatuB  Abildgaard. 

TtrdteUa  MtUatun  AbildKaanl.  Sohrlfteii   der  (iesellwhaft  NaturforM<*h.     Freiin<!f 

zu  Berlin.  Bd.  9.  17H9,  p.  142. 
J'fmi(it(Hitf'(;iin  iitrlhitin<  Morcli,  Kevisio  critlra  a.  a.  o.,  p.  ."H). 

Alwve  n»fereiu-e«  ^uoUhI  fnmi  Ehlers,  Annclid.s  of  the  Blake,  p.  2%. 

Khlers  says  the  oj)erculum  consists  of  f<mr  circular  plati*s,  while  the  end  of  the  stalk  whitrh  projects 
al)ove  the  la-^t  plate  l)ears  a  crown  of  little  hook-sha[)e<l  teeth.  As  (Iruln*  has  jM>inte<l  out  ( Annulata 
Si»mjM*riana,  p.  272),  (wh  of  these  opennilar  plates  is  situattnl  on  a  Itasal  star-shai»e<l  plati*,  the  attach- 
ment lK»ing  so  close  that  the  hasal  pit^v  is  difficult  to  see.  Jf,  however,  the  ti»rminal  platt*  l)e  pulleci 
off,  its  stalk  of  attachment  will  show,  on  its  end,  this  smaller  star-shaiHHl  piece.  The  sptH'imens  from 
Porto  Kico  ha<l  one,  three,  and  five  of  these  plates  on  the  oi>en*ulum.  Evidently  the  reduce<l  number 
is  <lue  simply  to  the  loss  of  plates  originally  present,  and  the  star-sha]xHl  tennination  is  merely  the  hassil 
piece  of  a  plate  that  has  pulUnl  off. 

Collected  from  station  607H,  Cahallo  Blanco  Reef,  (ruanica  Bay,  Knsenada  Honda  (Culehra). 

Family  HERMELLID.*. 
Hermella  variana,  n.  sp. 

Apjmrently  very  closely  relatt^l  to  Jf.  hicorniA  (Si-hmanla,  Neue  Wirlx^llose  Thiert?,  p.  24,  pi.  20, 
figs.  17:^1,  178,  1736),  with  which  it  agret^s  in  the  shaix*  of  the  head,  in  the  numlxT  and  arrangement  of 
the  <Kiter  palea?  (alx)ut  thirty  on  a  side),  in  the  |K)S8ession  of  twelve  lapj^tij  on  either  side,  just  l>elow 
the  cir(!le  of  outer  palea*,  and  in  the  i)air  of  jaw-like  spines  on  the  dorsal  surface  of  the  haad.  These 
spint»s  are  dark  brown,  stouter,  and  more  jaw-like  than  in  //.  />»>r>r«w,  and  the  inner  jmlea'  are  much 
less  numerous,  only  four  on  a  si<le.  The  outer  palejc  are  not  toothe<l,  but  axv.  broad  fiat  plates  showing 
longitudinal  striations  under  high  power.  Pale;e  of  Ixxly  segments  with  broad,  fiat  end,  with  entire 
margin  and  end  irregularly  serrate<l.  Setic  of  ventral  bundle  of  two  kinds,  one  long,  entire,  very 
delicate,  the  other  with  tootlunl  i^lges  (fig.  SI ).  Tentacles  not  very  numerous;  one  on  either  aide  very 
nuich  larger  ami  longer  than  the  rest.  The  siK'cimen  was  badly  presi»rved,  only  the  head  and  a  few 
anterior  si»gments  remaining.  The  color  had  all  Ikimi  lost  (formalin)  except  a  small  purple  brown 
8|Mjt  on  the  ventral  surfa<*e  of  one  of  the  ant<*rior  segments. 

C<jllected  fnmi  station  6(K57. 
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DESCRIPTIONS  OF  TWO  NEW  LEECHES  FROM  PORTO  RICO. 


By  J.  PERCY  MOORK, 
Insirticiar  in  Zoology^  VniversHy  of  Pennsyh*anja. 


The  material  under  consideration  wa.s  collected  ))y  the  expedition  sent  with  the 
steamer  Fink  Hawk  to  Porto  Rico  in  the  winter  of  1898-Oi),  under  the  auspices  of 
the  United  States  Fish  Commission. 

The  leech  fauna  of  the  West  India  Islands  is  very  imperfectly  known  and  no 
fresh- water  forms  have  hitherto  >)een  described  from  the  island  of  Porto  Rico.  Con- 
secjuently  the  two  species  composing  this  collection  both  prove  to  be  novelties.  One 
certiiinly  has  and  probably  both  have  a  nnich  wider  distribution. 

HIBIJDnrASIA  Whitman  (=  P(ECILOBDELLA  BUncliard   ('98)  inbgenni). 

Hvnidmarin  was  established  by  Whitman  ('86,  p.  373)  for  the  Ninuh  jaf-ariicfi  of  Wahllxji^,  the 
generic  characters  assigned  l>eing  the  large  size  of  the  posterior  sucker,  together  with  the  long  interval 
(7J  rings)  se])arating  the  male  and  female  genital  orifices.  The  great  increase  in  our  knowledge  of  the 
si)ecies  of  leeches,  which  we  owe  so  largely  to  the  labors  of  Blanchanl  during  the  last  ten  years,  has 
rendere<l  such  characters,  when  taken  alone,  unavailable  for  generic  distinctions.  Accordingly  Blanchard 
( '97)  has  disca.rde<i  Ifirudinaria  an<l  has  n*ferred  the  type  spt^cies  to  his  sul)genus  PrrcilohdeUn  of  the  genus 
LimnatU.  PceciloMella  appears  to  stand  for  a  very  natural  assemblage  of  fonns  typifii»d  by  Hinido 
gnmnhsa  Sav.  and  espei'ially  characterize*!  by  the  very  striking  and  constant  color  pattern,  which  is 
similar  in  all  of  the  spe<Mes  include<l  by  its  author.  The  descril3e<l  species  have  hitherto  l)een  known 
only  from  the  tnjpical  and  subtropical  P^st  ln<iian  islands  and  Indo-China.  Blanchard  has  indeed 
mentione<l,  but  without  chanwterizing,  a  sjxK'ies  from  the  island  of  Martinique.* 

The  U»ech  describe<l  l)elow  under  the  name  of  Hirudinaria  hUmchardi  may  Ix^  the  Martini(jue  species. 
It  has  the  typical  color  pattern  of  PirriloMeUn  and  resembles  Hmtdinaria  jaifmica  very  closely  in 
almost  all  imp<>rtant  features  of  external  organization,  but  the  sex  jx)resare  se|)arated  by  but  five  rings. 
I  haw  dissecte<l  H.  hUtnchardi  and  find,  among  other  peculiarities  of  the  reproductive  organs  (pi.  12, 
fig.  7),  that  the  vagina  and  the  conmion  oviduct  open  sei>arately  into  the  female  bursa  (i)l.  12,  fig.  9). 
Professor  Whitman  has  very  generoavly  platre<l  at  my  disposal  for  dissection  one  of  his  specimens  of 
//.  javaniray  in  which  the  female  organs,  though  less  mature,  present  the  same  ix»<*uliarity. 

The  female  organs  of  LhiimidsnUfptica  (the  tyjK*  species)  have  l>een  figure<l  by  Moquin-Tandon  ('46) 
and  l>euckart  ('94).  In  this  si)e<nes  the  conunon  f>viduct  opens  into  the  vagina,  the  mouth  of  which, 
therefore,  Ixicomes  the  only  internal  opening  into  the  bursa,  as  in  Ifirudo,  et<'.  On  the  >ther  hand,  L. 
nilotirti  resembles  H.  jaixinica  in  the  numerous  small  uniserial  flenticles  and  the  jjapilla'  which  are  found 
on  the  sides  of  the  jaws.  Linmnth,  as  understood  by  Blanchard,  is  naturally  divided  by  the  character  of 
the  female  repro<luctive  organs  into  two  genera,  the  one  typifie*!  by  L.  nih^icdy  the  other  by  //.  jnvanica. 
The  latter  is  the  ParlloMelln  fnnmp  and  will  prol>ably  1h»  found  to  include  all  of  the  sj>ecie8  which  have 
l)een  refemnl  to  that  suljgenus;  but  for  this  genus  the  name  Hirndinaria  Whitman  has  priority. 

A  rt»vise<l  diagnosis  of  Hirndinnna  base<l  uiK)n  an  examination  of  the  type  8i)eciesand  H.  })lanchardi 
is  as  follows:  Resembling  LimTuitij<  in  external  annulation,  lips,  and  jaws;  the  common  oviduct  and 
vagina  have  sei>arate  openings  into  a  small  bursa;  the  segmental  sensilbe  are  large  and  usually  elongated 

^  From  thiM  island  also  threi.'  nominal  sporit"*,  referred  to  Ifinulo  and  Hsemopi/t  Mo<i,-Tan..  were  long  ago  deflcribcd 
by  Moquin-Tandon  and  Blainville.  The  habits  of  at  lea>t  one  of  these  suggest  a  Limnatut  or  Hinulinaria^  but  there  is 
nothing  in  the  de»»eriptions  of  any  <»f  the  three  sullicienl  to  identify  it  with  the  Porto  Rican  Mi)eoie«. 
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in  shkpe;  the  denticles  are  small  ami  very  niiinerous;  m)ine  of  the  pharyngeal  glamls  open  on  conspicuous 
papilla}  on  the  sideM  of  the  jaws.  To  tint*  the  color  i>attem  a«  dewrihed  by  Blanchani  for  PacUobdfUa 
will  probably  nee<l  to  Ix'  added. 

Hirudinaria  blanchardi,  pp.  nov. 

Dingiums. — Genital  jwres  8ei»arated  by  five  annuli,  the  male  being  nitiiatetl  at  xi/>5/6,  the  female 
at  xiiW/6.  Annulation  an  in  IT.  javanica  (Wahlberg)  Whitman,  except  that  xxiv/^o  and  li^  and  xxv/>l 
and  62  are  develope<i  (that  is,  the  annuli  nnmln'rwl  95  and  %  in  Whitman'H  figure  (*86,  pi.  xx,  fig.  5H) 
are  in  the  present  species  eaiih  represented  by  two  jiartially  8ei)arated  rings). 

Named  for  Prof.  Kaphae^  Blanchani,  of  Paris. 

External  chnnuier». — All  of  the  examples  are  very  much  contracte<l.  The  type  specimen,  which 
is  of  me<lium  size,  measures  as  follows:  Ixmgth,  IW  mm.;  greatest  width  (xviii  or  xix),  11  mm.;  depth 
at  same  point,  5.6  mm.;  diameter  of  mouth  at  l»a«»  of  up[»er  lip,  2.5  mm.;  diameter  of  sucker,  6  mm. 
The  spei'ies  reaches  a  much  larger  size,  probably  e({ualing  our  MacroUleUa  decora.  The  largest  example 
is  64  mm.  long  and  \i^  greatest  width  is  18.5  mm.,  but  most  of  those  in  this  collection  are  much  smaller, 
l>eing  from  15  mm.  to  25  mm.  long. 

Owing  chiefly  to  their  (contracted  state  the  larg(»r  examples*  are  short  and  thick,  slightly  depreseetl 
behind  but  becoming  more  and  more  teri»te  toward  the  mouth.  The  greatest  width  occurs  at  the 
Ix^inning  of  the  jx^sterior  third,  in  which  n^gion  the  dorsal  surface  is  much  more  convek  than  the 
ventral,  as  indicate<l  in  fig.  4,  plate  12,  by  the  greater  distance  m  dm  than  m  rm.  A  strong  annular 
contraction  occurs  in  all  the  smaller  examples  at  alxnit  somiU»s  viii  and  ix,  n^ulting  in  the  appearance 
of  a  short  roundinl  hea<l  unite<i  by  a  ne<'k  to  the  VKxIy,  which  is  of  a  flattene<l,  namjw,  elliptical  form. 
The  lips  and  margins  of  the  mouth  art*  so  nmch  contnurUMi  that  the  foMs  which  lie  anterior  to  the  jaws, 
and  in  some  examples  even  the  jaws  themselves,  an»  plaiidy  visible.  This  would  indicate  that  under 
normal  conditions  the  mouth  is  of  large  size,  a»<  in  //.  jamniai.     No  distin(*t  clitellmn  is  indicated. 

There  are  104  annuli,  Ix^inning  with  the  )>rostomium  ami  ending  with  the  iM>stanal  annnlus  at 
the  base  of  the  acetabulum  (pi.  12,  figs.  2  and  3).  Owing  to  c<»ntraction  they  lK*<M>me  very  short  and 
crowded  at  the  i-XKsterior  end,  but  much  k^ss  so  anteriorly.  The  annuli  are  marki»<l  (»ff  into  quadrate 
areas,  each  of  which  contains  cme  or  mor(>  iK)inte<1  papilhi'  and  v(*ry  numerous  smaller  sense  organs 
(pi.  12,  fig.  4).  The  larger  papilbe  IxH'ome  very  i>n)minent  |H>steriorly  an«l  at  the  maigins  of  the 
Ixnly.  Some  further  details  are  a<lded  Inflow  in  conntnction  with  a  description  of  the  annulation  and 
metameric  sensilhe. 

The  broad  upper  lip  assists  of  the  prtHxiular  n^ion,  hen»counte<l  as  <me  somite  and  oneannulus, 
together  with  the  first  three  eye-bearing  annuli  and  the  fifth  annulus  (pi.  12,  figs.  1  and  2).  Like  the 
remainder  of  the  Ixxly,  this  region  is  nmghentNl  by  numennis  non-si^gmental  papilhe.  A  deep  longi- 
tudinal median  suhnis  (pi.  12,  fig.  1)  divides  the  lower  surface  of  the  lip,  as  in  LimnatWy  into  equal 
halves.  Posteriorly  this  sulcus  widens  into  a  triangular  depressed  arc»a  from  which  the  median  jaw 
rises.  On  each  half  of  the  lip  are  about  thn»e  less  deep  sulci  alx>ut  equidistant  and  extending  parallel 
to  the  median  one.  Between  these  the  lip  is  m»arly  smooth,  but  is  studde<l  with  numerous  minute  sense 
organs,  which  are  esi>ecially  plentiful  near  the  anteri(jr  margin.  The  mouth  is  Ixmndecl  posteriorly 
by  the  coalesced  sixth  and  seventh  annuli  (pi.  12,  fig.  1 ). 

A  full  somite  separates  the  sex  })ores,  the  male  ]x»ing  situated  at  xi/>5/fi,  the  female  l)etween  the 
corresponding  annuli  of  xii.  Both  of  the.se  orifices  an*  inconspicuous  and  n«)t  indicate<i  by  any  eleva- 
tions, glandular  areas,  or  pits.  The  male  |M)re  is  somewhat  the  larger,  but  in  no  case  d(H«  the  penis 
protrude.  No  clitellum  is  visible  even  on  the  largi»st  si)e(!imens.  Nephridio|xirt»s  are  found  in  the 
Ix)8ition  ami  numl)er  usual  in  the  family  (pi.  12,  fig.  4,  ?</>.).  They  are  plactnl  exairtly  on  the  inner 
margin  of  the  ventral  black  Ijand. 

The  posterior  sucker  (pi.  12,  fig.  W) ,  like  th<^  j>osterior  region  generally,  is  nmch  contrat*teil,  but  still 
large.  Its  anterior  margin  reaches  as  far  forward  as  somite  x  x  iii,  so  that  when  rc»laxe<l  it  would  probably 
have  the  size  and  i>roportions  of  the  corresiH>nding  jwirt  in  //.  jamnifa.  Dorsally  it  is  marked  by  six 
or  eight  irregular  transverse  wrinkles,  and  is  somewhat  nnighened  and  lx«rs  )>apilhe,  as  in  the  Ixxly 
annuli.  Numerous  elongated  sensilhe  an*  also  found  here,  but  they  vary  nmch  in  nmnlxT,  size,  and 
position  in  different  individuals.  Ventrally,  the  sucker  in  its  contracted  state  is  more  or  U»s8  fimnel- 
fonn,  with  a  deep  central  deprcKsion  and  sloping  sides  which  are  niarke<l  by  numenuis  faint  radiating 
furn)ws.     The  anus  is  of  small  size  and  is  situate<l  betwtH'ii  somite  xxvu  and  the  l>a«»  o(  the  sucker. 
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AnntUation. — In  the  following  description  of  the  annulation,  the  annuliis  bearing  the  metameric 
sensilbe  is  regarded  as  the  middle  one  of  the  complete  somite  (see  Castle,  1900,  and  Moore,  1900). 
The  dejH-'ription  further  serves  to  show  how  this  view  works  out  when  applied  to  one  of  the  five-ringed 
Hirudinidx.  This  leech  possesses  fifteen  typical  complete  somites,  l>eing  Nop.  ix  to  xxiii,  inclusive 
(pi.  12,  figs.  1,  2,  and  3).  The  five  rings  constituting  each  are  of  approximately  equal  length,  but, 
as  indicated  by  the  sj'mbols  on  figures  2  and  3,  they  have  very  different  morphological  values,  the 
middle  annulus  being  equal  to  the  first  plus  the  second,  and  to  the  fourth  plus  the  fifth.  (See  Moore, 
*98and  1900.) 

The  structural  details  of  the  exterior  of  the  complete  somite  xv  are  shown  in  figure  4,  plate  12, 
the  portion  included  between  the  lines  dm  and  m  representing  the  dorsal  surface  and  between  mi  and  m 
the  ventral  surface.  Owing  prolwibly  in  part  to  the  accidents  of  contraction,  the  annuli  are  of  irregular 
length:  they  overlap  somewhat  at  the  posterior  margin,  and  are  in  places  marked  by  slight  wrinkles, 
usually  running  transversely.  More  definite  and  constant  longitudinal  furrows,  which  tend  to  alter- 
nate in  i.>o8ition  on  adjacent  annuli,  diN-ide  the  surface  into  quadrate  areas.  According  to  their  size, 
these  areas  bear  one,  two,  or  more  of  the  conical  sense  organs  each  elevate<i  on  a  papilla  and  surrounded 
by  a  group  of  small  goblet-shaped  organs  and  sometimes  by  smaller  conical  organs.  When  not  too 
nmch  <li»plaee<l  by  contraction,  these  papilla*  form  a  range  along  the  middle  of  each  annulus.  They 
var>*  much  in  size  in  different  places  and  individuals,  but  are  especially  rough  and  prominent  at  the 
margins  and  posterior  end  of  the  body. 

The  middle  annulus,  in  addition  to  these  non-metameric  organs,  bears  seven  pairs  of  very 
conspicuous  metameric  sensilhe  which  have  the  large  size,  the  shape,  and  inclined  position  so  well 
n»presente<l  in  Whitman's  ('86)  figure  of  H.  j/tranira.  Typically  four  pairs  of  these  are  dorsal  (pi.  12, 
fig.  4),  the  dor0O-me<lian  (mJ),  the  dorso-lateral  (<//),  the  dorso-marglnal  {dma)y  and  the  supra- 
marginal  («m);  three  pairs  are  ventral,  the  submarginal  (sbm),  the  ventro-marginal  (rma),  and  the 
ventro-lateral  (rl).  They  are  of  elliptical  outline  with  a  rather  prominent  axial  ridge,  along  which  a 
narrow  white  line  (of  transparent  cells)  runs.  The  dorso-median  pair  are  broadly  elliptical,  situated 
cUise  t4>gether  with  only  one  quadrate  area  intervening  and  inclined  to  the  median  plane  at  an  anterior 
angle  of  about  30°.  The  dorso-lateral  i>air  have  the  same  form,  but  are  of  slightly  larger  size,  being 
the  largest  of  the  segmental  sensillie.  They  are  separated  from  the  dorso-median  by  three  or  four 
quatirate  areas,  and  lie  almost  exactly  midway  between  the  mai^nal  line  and  the  latter.  They  incline 
to  the  median  plane  at  an  angle  of  approximately  45°.  The  dorso-mai^nal  are  long  and  narrow  and 
their  inclination  to  the  median  plane  approaches  closely,  or  even  reaches,  90°;  they  are  commonly 
8eparate<l  from  the  last  describeil  by  three  quadrate  areas.  Much  smaller  are  the  supramai^nal 
oi^ans,  which  varj*  much  in  shape,  size,  and  position. 

The  ventral  sensilla*  are  all  of  appr<.)ximately  equal  size  and  similar  shape;  the  ventro-lateral  have 
an  inclination  of  about  35°  and  the  others  of  alx)ut  90°  U}  the  median  plane.  The  ventro-lateral  and 
ventro-marginal  lie  closer  tr)gether  and  nearer  to  the  meilian  line  than  the  corresponding  organs  above. 
Of  course,  the  angles  of  inclination  var\-  and  in  any  case  can  not  be  measure<l  very  accurately,  so  that  the 
angular  inclinations  given  are  only  approximate.  The  sensilhe  situated  at  the  margins  of  the  body  are 
peculiarly  inconstant.  Frequently  one  is  represented  by  two  or  three  smaller  ones,  or  may  become  minute 
or  altogether  suppressed,  or  two  may  ap|iarently  unite  into  one,  which  occupies  an  intermediate  position. 

Toward  the  anterior  end  the  first  incomplete  somite  met  with  is  No.  viii.  Annuli  f/2,  &5,  and  A6 
are  precisely  as  in  the  following  somites.  On  the  dorsal  side  61  and  62  are  still  distinct,  but  much 
shorter,  and  the  furrow  which  separates  them  has  l)ecome  faint.  On  the  ventral  side  the  furrow 
extends  only  a  short  distanct^  mesiad  from  the  niai^ns,  but  the  two  rows  of  sense  oi^ns  are  apparent 
almost  to  the  middle  line,  at  which  point  the  ring  becomes  entirely  undivided,  representing  al.  On 
somite  vii  the  corresixinding  annulus  exhibits  a  slight  tra<'e  only  of  the  furrow  61  62  on  the  middle  of 
the  dorsal  surface,  but  two  njws  of  sense  organs  jx»rsist  to  the  margins  or  even  onto  the  ventral  surface. 
Annuli  ffo  and  66  present  exai^tly  the  same  condition  as  do  61  and  62  of  the  succee<ling  somite  (viii). 
VI  is  a  typically  triannulate  somite  alcove,  but  on  the  middle  part  of  the  ventral  surface  the  furrow 
lietween  «1  and  a2  has  disapi3eare<l.  The  distinction  l)etween  these  two  annuli  is  pre8er\'ed  across 
this  space,  however,  by  the  i)er8istence  of  two  series  of  sense  organs.  On  the  dorsal  side  the  presence 
of  double  series  of  sense  organs  on  al  and  aS  suggests  the  growth  i.)otentiality  of  these  rings  also.  On 
this  somite  the  sensilUe  of  the  dorso-lateral  pair  l)ecome  motlitied  as  the  last  pair  of  eyes,  which  are 
the  smallest  of  the  series  and  have  their  axes  directed  outwanl  ami  l«ckwanl.  Somite  v  is  biaimulate 
dorsally,  with  a  faint  {partial  furrow  incompletely  dividing  the  anterior  aimulus  into  two.     .\nterior  to 
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this  furrow  is  a  coinpleto  tninpverw  wrif»s  of  non-soginental  organt?,  an<i  |)08terior  to  it  another  an«l 
the  motanierit*  orpmn,  inoln<Iin^  a  i)air  of  eyes.  Ventnilly  this  8<iinit(»  IkmiikIs  the  mouth  posteriorly 
and  iH  repre.«ent<Hl  l)y  a  sin^h'  annulus.  Somite  iv  is  also  hiannulate.  Tlie  two  annuli  are  of  nearly 
equal  wi<ith,  or  the  first  slighrly  the  wider.  That  tlie  latter  represents  <i\  an<l  a2  seems  e^^de^t  from 
the  i)res<^'noe  of  traces  of  a  furrow  paK'^injr  anterior  to  the  eyes  an<l  lateral  sensilhe,  and  hy  the  preaence 
of  an  additional  series  of  organs  anterior  to  this  furrow.  The  dorso-median  seueiillfl^  have  movtfd 
forward  slightly  anterior  to  th(»  traces  of  this  imi>erftH*t  furrow.  Somite  in  is  very  imperfectly 
biannulate,  the  faint  cross  furrow  not  continuing  to  the  margins.  The  non-segmental  Bense  oiigans, 
though  re<hice<l  in  number,  form  two  complete  transversa'  n>w8.  This  somite  is  further  interefrting 
because  it  Ix'ars  two  jmirs  of  eyes,  the  outer  l)elonging  to  the  <lorso-Iateral  seriiv  and  l)eing  the  largeHt 
and  uKJst  anterior  of  this  series.  They  are  crowdtnl  toward  the  |M)sterior  margin  of  the  anterior  inoDm- 
plete  ring.  The  se<'on<i  pair  oi  eyes  represent  the  <lorso-nuMiian  scMisilhe  and  have  move<l  forward  to 
Ixjcome  inchKUnl  in  acomnnm  j)igment  mass  with  the  eyes  on  somite  ii.  Whitman  (*92)  has  deHcribe<l 
a  similar  condition  in  Clejmuc  {PUtntinhUn).  The  eyes  of  this  sixtli  pair  are  of  small  size  and  were 
detecte<l  only  uiK)n  the  examination  of  sections.  Somites  i  and  ii  are  only  imi>erfectly  w^parated  by  a 
partial  and  slight  furrow,  which  in  many  cases  a]>}>ears  to  1h»  wanting  altogether.  The  firpt  pair  of 
eyes  is  situateti  on  the  posterior  jmrt  of  the  annulus  repn»senting  ii,  ])ut  the  other  metamerio  sensillH.* 
an^  very  small  and  ditlicult  to  distinguish  from  the  scjittere<l  organs. 

Considering  the  anterior  end  as  a  whoU;  it  will  l)e  seen  that  the  transition  from  the  uniannulate 
or  even  coales<'t*<l  somites  <>f  the  prostomium  and  lip  to  the  complete  (piinque-annulate  Homite  is  a  very 
gra<lual  one.  The  apr>earance  of  a  new  ring  is  first  heralded  by  the  gra<hial  sejtaration  of  an  additional 
row  of  nf»n-metameric  sense  organs,  then  by  th<»  api>earance  in  the  dorso-me^iian  rt^on  of  a  faint  fur- 
row, which  travels  toward  the  margins,  biM'omes  gradually  d<H»per,  and  cn^epn  an^und  to  the  ventral 
8i<le  t(»ward  the  nuMlian  line,  whc»re  it  finally  l)ecom<*s  complete.  Tlies4»  j>nKx»8seH  an^  always  more 
a<lvance<l*  in  the  iM>sterior  than  the  anterior  jMirtion  of  tlu»  somite,  and  in  every  stage  of  development., 
from  the  In^ginning  biannulate  somite  iii  to  th<»  nearly  c«>mplete  somite  viii,  the  jmrtion  of  the  Honiite 
]K>Hterior  to  n2  is  more  fully  develope<l  than  the  anterior  jMirticai. 

At  the  fKJsterior  end  (pi.  12,  fig.  \\)  the  wries  is  run  thnmgh  more  rapidly,  and  owing  to  the 
crowding  of  the  anmili  the  arrangem^Mit  <>f  the  non-metameric  organs  ci>uld  not  Iw  satisfactorily  worked 
out.  Somite  xxiii  is  complete.  On  xxiv  the  two  j>osterior  annuli  (/>5  and  }A\)  are  short  and  the 
dividing  furrow  faint  or  sometimes  obliterat<»d  in  the  middh'  i>art.  Somite  xxv  is  quadri-annulate, 
IjI^  and  />()  iM'ing  represented  by  a'M  h\  and  h'2  are  also  short^'r  and  not  fully  <ieveloiHHl  on  the  ventral 
sides.  Theses  two  somites,  therefon*,  are  more  <Iiffen'ntiated  anteriorly  than  j)osteriorly;  that  is,  like 
the  anterior  somites  they  are  develo|K*(l  from  the  en<l  toward  the  center  of  the  Ixxly.  There  is  a 
sudden  change  from  the  four  rings  of  xxv  to  the  tw<»  of  xxvi,  and  there  is  here  no  definite  clue  to  the 
wherealnnits  of  the  rings  (/d  and  h'2)  which,  m*  such,  an^  wanting  in  somite  xxvi  ami  in  xxvii,  which 
is  ]>recis4'ly  similar.  These  two  somites  also  <liffer  from  thoK^  which  imminliately  preoe<le  them  in 
their  stronger  iM)sterior  development.  They  may,  therefon*,  hv  compare<l  with  the  anterior  bian- 
nulat4!  somites  in,  iv,  and  v,  in  which  the  easy  transitions  show  conclusively  that  the  annuli  />1  and 
h2  l>elong  potentially  to  that  porti(»n  of  the  anterior  and  usually  larger  annuhis  which  lies  anterior  to 
the  metameric  sensilhe.  The  almost  universal  j)osition  of  the  latter  ou  the  i>osterior  part  of  the  annulufii 
gives  added  force  to  tl)is  view.  The  resemblance  of  such  biannulate  somites  to  the  complete  somitcis 
of  M'irro}n1eU(i  ha^  already  ])een  iM>inte<l  out  (M(M)re,  19(K)),  and  it  ntv<l  only  be  addtsl  that  the  persist- 
ence of  this  tyiH'of  somite  at  InUhendsof  the  leech's  b<Mly,  under  mechanical  conditions  which  appear 
to  stimulate  neighlxjring  somites  to  growth  in  opposite  directions,  is  significant  of  a  pn>l>ably  phyletic 
meaning. 

Three  an<l  sometinu^s  even  all  four  pairs  of  the  dorsal  sensilla*  may  1h»  tractnl  serially  on  the  pos- 
terior sucker;  but  they  are  very  irregularly  develo|KHl,  sometimt»s  multi)>li(*<l  by  divisirni,  sometimc^s 
nMluced  in  number  by  cnncresceTu-e  or  supj>ression  and  always  variable  in  position,  so  that  they  have 
little  value  in  the  <letermination  of  metamerism  (pi.  12.  tig.  8). 

Color. — The  smaller  examples  only  present  a  <listinct  col«»r  pattern,  which  lK'C<mie«  more  oheinire 
and  diffuse  with  in<*rejise  in  size.  Some  specimens  have  been  preservini  in  formalin,  and  the  colors 
are  deseril)ed  from  tlu»sc;  but  they  pro})a}>ly  have  undergone  some  alteration,  so  that  <mly  the  pattern 
is  significant.     Of  a  si>ecimen  measnrintr  22  mm.  in  length  the  ground  is  a  clear  re<idish  clay  color. 


^  It  is  a.«s8unio<l  f<)rdos<Tli»tiv«'  |»uriM>s('s  tiuil  tin*  i»r(»<M'ss<ii  <1i'Vrloi>nitMil  isn  pntpri'ssivi'  our  hy  iiu'roiiNiiif^  ooniplcxfty 
froui  Ik.' fore  Ijnckwanl. 
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liecoming  a  dull  orange  on  the  ventral  surface,  where  it  fonns  a  continuoiLB  nnifurm  area  occupying 
a})out  two-thinis  of  the  width  of  the  IkkIv  and  entirely  uninterrupted  hy  any  markings.  At  the  side* 
this  area  is  delinute4  hy  a  |«ir  «>f  sharply  contrasting  bniarl  hands  of  dull  black,  in  the  Ixirders  of 
which  are  «*attered  some  irregular  spots  of  deeper  black.  External  to  the  black  bands,  and  marking 
the  exact  margins  of  the  Ixxly,  are  two  narrower  Viands  of  the  gnmnd  color,  but  somewhat  paler  than 
the  ventral  surface.  The  dorsal  color  i>attern  proiluces  a  very  l>eautiful  effe<*t.  Briefly  state<i,  it  consists 
of  five  dark  longitudinal  Ijends,  separated  by  fcmr  oi  the  ground  color,  which  also  api)ears  more  or  lesa 
within  the  dark  bands.  Of  the  five  latter  the  unpaired  one  is  the  widest  and  is  divided  along  the 
median  line  into  halves  by  a  regularly  broken  line  of  vivid  black,  which  is  flanked  at  intennetameric 
inteAals  by  {)airs  of  black  spots.  A  pair  of  narrower  supramarginal  bands  l>ear  upon  their  outer 
flanks  regularly  arrange^l  outstanding  black  spots,  between  which  and  the  yellow  marginal  stripes  the 
ground  color  becomes  of  a  nearly  pure  olive.  The  intermediate  bands,  or  second  pair,  are  still  narrower 
and  are  situateil  al)oul  midway  between  the  median  and  supramarginal  bands. 

Inasmuch  as  the  color  ])attem  of  this  species  throws  much  light  on  the  character  of  the  segmenta- 
tion of  the  iKKly  a  further  description,  especially  of  its  metameric  features,  is  now  given.  When  fur- 
ther analyze<l  each  of  the  <lark  bands  is  seen  to  lie  composite,  being  constituted  of  hmgitudinal  elements 
or  narrower  lines,  which  are  the  result  of  the  greater  or  less  admixture  of  black  pigment  with  the 
ground  color.  In  general  the  dark  pigment  is  more  dense  along  the  margins  of  the  hands,  resulting  in 
the  fonnation  of  narrow  black  l>onlttr8  to  sooty  or  cloude<l  olive  stripes.  The  bands  are  further  made 
up  of  serial  units,  the  metameric  an<l  intermetameric  dL*<tribution  of  which  is  expressed  in  each  by  an 
evident  tendency  to  widen  in  the  middle  and  to  shrink  or  even  l)t»come  suppressed  at  the  ends  of 
somites.  Each  l«nd  cfinsists,  therefore,  of  a  series  of  metameric  enlar^gements,  alternating  with  con- 
stri<'tions,  which  are  here  termed  intermetameric  iHM-ause  they  extend  over  the  contiguous  jxjrtions  of 
two  aiijacent  somites  (as  somites  art*  determine*!  in  this  i>aj)er).  In  complete  and  typical  somites  the 
metameric  elements  belong  to  the  three  middle  annuli  (62,  «2,  and  /a5),  while  the  intennetameric 
are  confined  to  the  first  and  fifth  (hi  an<l  /*6) ;  but  in  the  entire  series  the  last  annulus  of  one  somite 
is  unite<l  with  the  first  of  the  succeMing  somite  in  respe<'t  to  color  effectiveness  (pi.  12,  fig.  4). 

The  metameric  elements  (fig.  4)  are  found:  (I)  In  lK)th  Ix^rders  of  the  mi<ldle  and  intermediate 
I  lands  and  the  ental  lK)nler  of  the  lateral,  all  of  which  l>e<'ome  much  more  sharply  defined  or  of  a 
deejier  black  in  the  thrc»e  michlle  annuli  and  more  diffuse  and  olistnire  or  entirely  suppn»8se<i  on  the 
terminal  annuli.  (2)  In  the  me<lian  black  line,  which,  as  above  note<l,  is  not  continuou.**,  but  formed 
of  a  series  of  short  black  dashes,  ea<*h  of  which  is  a  bold  distinct  strcike  exten<ling  over  the  three 
middle  annuli  and  interrupte<l  by  light  areas  on  the  Drst  annulus  and  the  fifth.  Usually  then)  is  no 
blending  of  successive  dashes,  but  .sometimes  the  intervening  areas  become  more  or  less  suffuse<l  with 
black  pigment,  which  is  more*  likely  to  o<i-ur  on  the  first  than  on  the  fifth  annulus.  (3)  In  the 
})lack  sjKits  which  lie  on  the  outer  l>onlers  of  the  lateral  bands.  These  are  of  a  deep  black  ctilor  and 
m'cur  constantly  on  the  stH'ond  (h2)  and  fourth  (/a5)  annuli,  respectively  anterior  an<l  posterior  to 
the  dorso- marginal  sensilla^,  annmd  the  internal  side  of  which  they  are  c<mne<'ted  by  a  delicate  arch 
of  bla<'k  pigment.  To  these  positive  elements  may  be  atl<le<l  some  negative  elements:  the  lisrht  s}X)ts  of 
more  or  less  pure  ground  color  which  an*  include*!  within  the  widened  portions  of  all  the  liands,  viz., 
a  i»air  flanking  each  segment  of  the  median  black  line  of  the  unpaired  band,  a  w^rit^s  of  similar  sjwts  in 
ea<*h  of  the  interme<!iate  band.<«,  and  less  di.^ti net  ones  in  correspomling  [x^sitions  in  the  lateral  Itands. 

The  intennetameric  elements  (pi.  12,  fig.  4)  of  the  lateral  and  intenne<!iate  Iwnds  are  the  lather 
negative  features  of  the  contnu*te<l  regions  on  the  first  an<!  fifth  annuli.  Here  the  black  l)onlers  lose 
their  intensity,  and  the  black  pigment  liet'omes  diffiLse<!  and  di.«tribute<!  almost  uniformly  acrcjss  the 
whole  width  of  the  Itands,  thus  sejiarating  from  one  another  the  light  serial  sj>ots  al)ove  mentioned. 
In  the  cf»rresponding  parts  of  the  me<lian  l)an<l  the  black  pigment  liecomes  largely  concentrate*!  into  a 
I»air  of  intens<»  sjKits,  exten<ling  over  the  fifth  (fS)  an<!  first  ih\ )  annuli,  and  including  l)etween  them 
ii  more  or  U*ss  clear  light  spot,  the  rep(4iti«>n  oi  which  causes  the  seric»s  «>l  breaks  in  the  me<!ian  black 
line  al)ove  mentioncNi. 

On  the  incomplete  somites  at  the  anterior  en«l  all  of  these  markings  may  l>e  tlistinguished,  and 
as  they  retain  their  exact  relative  yiositiona  they  affon!  an  imp*>rtant  clue  to  the  homology  of  the 
develope*!  annuli.  All  five  of  the  l>ands  l)ecome  more  distinctly  constricrte*!  intersegmentally,  the 
intenne<liate  pair  finally  breaking  into  two  series  of  elliptical  spots  am!  the  lateral  similarly  into 
series  of  cres<-ents,  the  bonis  of  whi<*h  embra<-e  the  dorso-mar^^inal  sensilla*.  On  somite  viii,  in  which 
the  annuli  61  and  62  an^  inctnupletely  »leveloi»e<!,  the  UMnlian  black  dash  extends  over  a2,  65,  and  tJie 
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posterior  half  (representing  h2)  of  the  firnt  annuliig,  while  the  paired  spots  are  confined  to  the  anterior 
half  (bl)  of  this  annuhip.  The  black  pigment  of  the  intennediate  band  is  entirely,  and  that  of  the 
lateral  band  nearly,  absent  from  the  fifth  (/>fi)  anniilus,  while  the  anterior  portion  of  the  first  or 
double  annulus  {hi  and  ^2)  is  also  free  from  l)lack  pigment.  On  the  triannu late  somites  vii  and  vi 
this  arrangement  is  still  more  striking,  and  the  exact  comjx)sition  of  the  first  and  thinl  annuli  is 
indicated  by  the  extent  of  the  metameric  and  intermetameric  j)igmentation.  The  me<lian  blai*k  dash, 
the  intermediate  ellii)ses,  and  the  lateral  cn^scents  on  each  occupy  the  middle  aimulus  and  about  the 
adjacent  one-half  of  the  third  (aS)  and  two-thinls  of  the  first  {a\ )  annuli,  while  the  {)aire<l  inter- 
metameric sj)ota  are  ccmfinwl  to  exactly  the  remaining  fractions  of  annuli  al  and  aS.  These  parts 
have  exactly  the  values  which  were  as8igne<l  on  other  grounds  to  61  and  IS  in  the  comi)osite  annuli. 
Even  on  the  biannulate  somite  v  the  pattern  remains;  the  me<lian  dash  becomes  a  mere  spot,  which 
occupies  about  the  posterir)r  three-fourths  of  the  first  {(i\  and  a2)  and  the  anterior  half  of  the  second 
(a3)  annulus.  Anterior  to  this  the  median  line  l)ec()mes  continuous  over  somites  iv  and  in  to  a  point 
between  the  first  pair  r>f  eyes,  where  it  meets  the  light  color  of  the  lip  margin.  The  remains  of  the 
interme<liate  and  lateral  bands,  and  esi)ecially  the  intermetameric  si)Ots  of  the  me<lian  liand,  serve  to 
define  the  potential  animli  even  on  somite  iv,  the  last  name<i  extending  onto  the  |>osterior  part  of  in. 
It  will  Ixiseen  that  the  study  of  the  color  j)atteni  of  this  sj)ecies  confinns  to  the  last  detail  the  values 
which  were  assigne<l  to  the  annuli  as  a  result  of  the  stu(?y  of  sense  organs,  integumental  furrows,  etc. 
Further,  it  affords  supi)ortto  the  neuromeric  standanl  for  limiting  the  somite. 

At  the  jKxsterior  end  of  the  bo<ly  a  similar  relation  bctwi'cii  the  color  markings  and  the  somite 
constituents  api)ears  to  \ye  manitaine<l,  but  the  condition  of  the  material  prevents  its  l)eing  satisfactorily 
worke<l  out.  The  posterior  sucker  is  marked  alnive  by  an  irri'gular  ring  of  blac'k  inclosing  a  light 
spot  and  fianked  by  a  few  black  rays;  the  ventral  surface  is  ash-colored,  with  a  few  small  st-attered 
black  spots,  mostly  near  the  margin. 

Small  si)ecimens  are  still  brighter  in  color.  The  grouml  is  purer  .'uid  clearer,  sometimes  i>aler, 
sometimes  re<lder,  and  the  black  markings  relatively  deeiHT  and  more  \ivid.  As  the  size  increases 
there  appears  to  l)e  a  progressive  tendency  for  the  black  ])igment  to  diffuse  over  the  entin*  dorsal 
surface,  changing  the  grountl  color  to  a  dull  olive  and  entirely  obscuring  the  markings,  though  the 
more  important  black  sp(>ts  may  always  Ik»  found.  The  largest  specimen  is  of  a  nearly  uniform  brown 
olive,  with  faint  darker  cloudings,  siKj>ts,  and  broken  liiu»s,  among  which  may  always  Ih»  distinguishe<l 
the  me<lian  series  of  dashes,  the  paired  intermetameric  siM)ts,  and  the  lateral  s|K>ts.  They  are  very 
obscure,  but  sufficient  to  show  the  persistent  imj)n?ss  of  the  original  j)attern. 

AhmeiiUiry  (\uknl. — The  mouth  cavity  is  Ixjundcnl  i)osteriorly  by  three  bn>ad  triangular  folds,  a 
single  URHlian  ventral  an<i  a  pair  of  dorso-lateral,  together  forming  a  diaphragm,  through  the  iimlw  of 
the  trifid  ajwrture  of  which  the  anterior  iMlges  of  the  three  jaws  art*  usually  visible.  Sligh*  grooves 
run  along  the  bases  of  the  dorsal  folds  and  meet  in  a  triangular  exi>8nsion  of  tlie  median  labial .-   '  mis. 

Except  that  the  median  dorsal  jaw  is  somewhat  lower,  the  three  jaws  (j)l.  12,  fig.  5)  are  of  sinniui 
shape — long,  low,  and  compre*we<l,  with  the  edge  only  slightly  convex.  They  are  strongly  augulatetl 
anteriorly,  where  they  pass  abruptly  into  the  supiK)rting  plate,  but  rtn-ede  more  gently  behind.  The 
denticles  (pi.  12,  figs.  5  and  6)  are  very  small,  triangular  ])lates  set  transversely  on  the  jaws,  and 
numl)er  from  160  to  180  on  each  jaw  in  the  two  examples  which  were  examintnl.  They  are  largest 
anteriorly,  when*  they  measure  0.08  Tum.  in  height,  and  diminish  gnidually  to  tme-half  that  height 
at  the  j>osterior  end.  Along  the  sloping  sides  of  each  jaw  are  considerable  numln'rs  of  button-«hape<l 
impilhe  supporte<l  on  narrow  stalks.  They  vary  in  size,  the  largest  being  alxnit  0.07  mm.  in  diameter, 
the  smallest  al)out  one-fourth  that  size.  Most  of  them  are  arrangtnl  somewhat  in  thre<^  irn»gular  rows 
(fig.  5)  of  about  ten  each,  l>etween  whidi  some  smaller  ones  are  scattertMJ,  They  a])[>ear  not  to  be 
flense  organs,  but  serve  as  places  of  exit  for  some  of  the  ducts  of  the  j)haryngeal  glands,  most  of  which 
traverse  the  interior  of  the  jaw  and  open  on  its  ridge  In^tween  the  teeth.  Possibly  it  is  due  to  the 
great  number  and  crowding  of  the  denticlas  that  additional  outlets  are  rtnjuired  for  the  glands. 

The  muscular  ujsophagus  is  marke<l  by  six  longitudinal  fohls,  the  three  which  corresjM^nd  to  the 
jaws  l)eing  larger  than  those  which  alternate  with  them.  It  n'aches  to  somite  ix.  There  are  ten 
pairs  of  gastric  cania  developed,  as  in  Jfirudo.  The  last  originates  in  xix,  is  large,  sacculated,  and 
extends  caudad.  None  of  the  smaller  ca*ca  are  much  siiccnlate<l.  That  this  sjHM'ies  is  a  tnie  bloo4l- 
sucker  is  shown  by  the  presence  of  bloixl  in  the  ea'ca  of  all  specimens  examintNl. 

Rt'produdire  Orgarut. — A  general  view  of  the  reproductive  organs  is  shown  in  j)l.  12,  fig.  7.  The 
male  organs  do  not  differ  in  any  imiH)rtant  resjKM't  from  Jflrmlo^  though  the  sjK'rm  sjics  {fit')  are  larger. 


DESCRIPTIONS    OF   TWO    NEW    LEECHES    FROM    PORTO    RICO.  219 

There  are  eleven  pairs  of  tej?tee  (H-/ 11 )  resting  on  the  ventral  lonpritudinal  miiacleta  on  each  side  of  the 
ner\'e  cord  and  immediately  l^ehind  their  corresponding  ganglia.  The  pperm  ducts  (rd)  lie  on  the 
floor  of  the  body  just  external  to  the  testes,  and,  owing  in  part  to  the  contraction  of  the  ImhIv,  are 
greatly  c^onvoluted.  At  the  i)Osterior  end  they  extend  l>eyond  the  last  pair  of  testes  a«»  short,  blind 
tubes,  but  a  sufficient  number  has  not  been  dissected  to  show  that  this  is  a  I'onstant  feature.  At  the 
anterior  end  the  ducts  become  much  smaller,  less  glandular,  and  less  convoluted.  In  somite  xi  they 
bend  back  on  themselves  and  immeiliately  l»ecome  wide,  irregular,  closely  conv<)lute<l  tubes,  forming 
rather  compact  masses,  the  epididymes  {ep).  At  their  posterior  end  these  again  pass  into  the  small 
ends  of  the  conspicuous  fusiform,  muscular- walled  sacs,  the  ducti  ejaculatorii,  or  si)erm  sacs  (de). 
Finally  the  two  sperm  sacs  unite  in  a  common  penis  sheath  (figs.  7  and  8  j^. ),  which  is  a  thick, 
muscular,  pyriform  sac  bent  sharply  fon^ard  on  itself  and  attache<l  to  the  ventral  Ixxiy  wall  at  the 
male  orifice.  There  is  a  long  cr)iled-up  penis,  but  in  no  erases  was  it  found  to  ]ye  protruded.  Prostate 
glands  are  scarcely  evident,  only  a  few  solitary  unicellular  glands  opening  into  the  bulb  of  the  penis 
sheath. 

The  pei'uliarities  of  the  female  organs  (pi.  12,  figs.  7  and  9)  have  alrea<ly  Ijeen  mentioned  in  the 
generic  description.  The  vagina  {vg)  is  cylindroid  in  younger  specimens,  but  Vieconu^s  much  enlai^ged 
at  the  blind  end,  with  a  relatively  narrow  neck  (fig.  9)  in  fully  mature  examples,  in  which  also  it  may 
become  doubled  on  itself.  The  two  ** ovaries"  (or)  lie  about  equidistant  from  the  middle  line  and 
their  ducts  empty  into  a  common  oviduct  with  a  small  albumen  gland  (gin).  The  common  duct  is 
short  and  folde<l  into  a  compact  coil  which  is  bound  to  the  anterif>r  wall  of  the  vagina,  with  which  it 
ojiens,  but  by  a  separate  orifice,  into  a  small  and  probably  ever«ble  female  bursa  (//). 

The  female  organs  of  Jf.  jamnica  are  shown  on  pi.  13,  figs.  18,  19,  and  20.  The  si>e<-imen, 
although  much  larger  than  that  from  which  fig.  7  was  drawn,  is  much  less  mature.  The  structure 
of  the  organs  is  in  ever>'  respei-t  similar.  The  vagina  is  marked  by  longitudinal  wrinkles  and  it  pro- 
jei*ts  upward  almost  vertically  from  the  ventral  Ixxly  wall,  i-arrying  the  ner\'e  conl  with  it. 

Several  sixx'imens  (aliout  fifteen)  of  various  sizes  were  taken  from  a  bottle  lalieled  **Cagua  1-10-99." 

DIPLOBDELLA,  ^n.  nov. 

The  leech  for  which  this  genus  is  proposed  belongs  to  the  monostichodont  Hirtuiinithr  and  differs 
in  several  respects  fnnn  all  members  of  this  group  whose  internal  anatomy  has  l)een  describeil.  The 
s|)erm  ducts  of  the  two  sides  remain  entirely  distinct  almost  to  the  external  orifice,  with  which  they 
are  conne<;teii  by  a  ver>'  short  canal.  There  is  no  definite  and  distinct  penis  sac,  and  if  the  common 
canal  is  eversible  at  all  it  can  form  only  a  very  short  i>enis.  There  is  a  remarkable  development  of 
gastric  ca?ca,  most  of  the  complete  somites  as  far  back  as  xviii  ha\ing  two  pairs  in  place  of  the  one 
usually  present.  These  are  always  ver>-  obvious  and  the  two  pairs  are  of  equal  length  in  some  of  the 
postgenital  somites.  There  is  frequently  a  tendency  for  most  of  the  annuli  to  become  faintly 
sulMli\*ided.     (See  pi.  13.)     This  dis}X)sition  toward  the  doubling  of  organs  has  suggested  the  name. 

The  nearest  ally  of  TXploMeiln  known  to  me  appears  to  l>e  Philobd^Ua  Verrill.  This  genus  has  the 
sperm  ducts  similarly  separate<l  alma*«t  to  the  external  orifice,  the  prostate  glands  verj*  larige,  the  jaws 
high  an<l  few  toothed,  and  the  coU)r  pattern  similar.  But  it  differs  in  the  complicated  copulatory 
glands  and  pits,  in  the  much  simpler  lobing  of  the  stomach,  the  form  of  the  ovaries  and  vagina,  and, 
in  the  known  species,  in  the  loi'ation  of  the  sex  jK>res  and  some  details  of  annulation.  MncnMella 
Verrill  possesses  the  two  |»airs  of  gastric  t'a'i'a  i>er  somite,  but  the  male  rt^pnxluctive  organs  are  quite 
dii««imilar. 

None  <»f  the  numerous  descriptions  of  Hirudbwhr  from  South  and  Central  Amerii-a,  cti*.,  ap|iear  to 
fit  the  type  siKH»ies,  which  is^hen*fore  «les<*ril)e<l  as 

Diplobdella  antellarum,  sp.  nov. 

XI 

Ihngntm*. — The  sex  pores  are  sejiarate^l  by  3J  rings,  the  male  l>eing  situateil  at  jf|j,  the  female  at 
the  middle  of  xii /v>.  There  are  alwut  35  denticles  on  each  jaw.  Annulus  xxvi  al  is  developed  at 
the  margins.  Annulus  iva3  is  frequently  imperfectly  differentiatwl.  The  colors  are  plain,  ventrally, 
longitudinally  striped  above. 

Erterttal  Characters. — When  fully  extended  this  leech  is  slender  and  the  sides  of  the  Ixuly  nearly 
parallel  for  a  long  distance,  as  in  a  nephelid;  when  strongly  contracteil,  which  is  the  state  of  most  of 
the  si)ecimens,   the  liody  is  nearly  elliptical  with  bluntly  nnmded  ends.      Whether  contnu-ted  or 
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extended,  the  Ixxiy  is  always  flattene<i,  quite  unlike  the  thick  rounded  form  assumed  by  Htrinopif,  etc., 
when  contracted  or  resting.  The  largest  extende<l  specimens  are  over  3  inches  long.  The  »elerte<l 
type  spcMiimen  has  the  following  dimensions:  I^ength,  55  mm.;  greatest  width  (about  xviii),  8.5  mm.; 
greatest  depth,  3.8  mm.  (about);  diameter  of  sucker,  5.4  mm.;  width  of  upper  lip  at  base,  2.3  mm. 

There  an*  105  distinct  annuli,  counting  one  which  appears  i)osterior  to  the  anus.  In  many 
specimens  most  of  thwn  are  marked  by  a  transverse  depressed  line,  making  them  faintly  double.  The 
annuli  are  smooth,  in  no  case  exhibiting  the  prominent  papilla'  so  chanu*teristic  c)f  the  species  last 
descril^ed,  although  in  some  cases  examj)les  of  the  two  species  ha<i  lx»en  killed  and  preserved  together. 

In  marked  contrast  to  Hirndinnria  hkwrhnrdi  the  mouth  is  relatively  small.  The  upper  lip  is 
slightly  wrinkled  on  the  mai)j;in,  but  nearly  smcM)th  below,  and  imdivided  by  a  median  sulcus  except 
at  the  l)ase.  Dorsally  it  is  seen  to  consist  of  the  first  four  somites,  the  coalesced  annuli  of  the  fifth 
bounding  the  mouth  posteriorly. 

The  five  pairs  of  conspicuous  eyes  (pi.  13,  fig.  10)  are  disix)se<l  as  usual  in  the  family.  The  dif- 
ferent directions  toward  which  their  pigment  cups  fatre  is  esjHJcially  evident.  The  first  pair  look 
dire<^tly  forwanl,  the  st^cond  forward.and  slightly  outward,  the  third  outwanl,  the  fourth  outwarrl  and 
bai^kward,  and  the  fifth  backward  and  slightly  outwanl. 

The  male  pore  is  situate<i  on  a  small,  more  or  less  prominent  cone  rising  (nnn  the  contiguous 
parts  of  sf>mites  xi  and  xii,  l)etwe(m  which  the  orifice  lies.  In  no  case  does  a  pt»nis  protrude,  and 
there  are  no  copulatory  glands.  The  female  i>ore  opens  through  the  middle  c)f  the  fourth  annulus 
(bb)  of  somite  XII.     (PI.  13,  fig.  12.)     None  of  the  specimens  show  a  ditellum. 

The  anus  has  the  usual  position  behind  somite  xxvii,  but  xxviii  ap|x^rs  as  a  <listinct  ring  bound- 
ing it  behind.  The  sucker  is  relatively  small,  thin,  very  flat,  rather  narrowly  attache<l,  and  much 
more  brf»a<lly  free  iK>sterior|y  than  anteriorly  (pi.  13,  fig.  11).  The  usual  17  pairs  of  nephridiopores 
appear  as  short  obli(|ue  slits  on  the  |M)sterior  margins  of  annulus  62  of  every  somite  from  vni  to  xxiv, 
inclusive  (figs.  10  and  11).  The  first  16  pairs  an-*  just  e<'ta<l  of  the  ventn>marginal  sensillH*;  the  la^rt 
jMiir  is  i)eculiar  in  l)eing  distinctly  more  mesiail. 

AnnuUUiim. — The  details  of  annulati(»n  are  sufficiently  shown  in  the  diagrams  (pi.  13, figs.  10, 11 ). 
Attention  is  directed  to  the  following  |H>ints:  SomitA»s  ii  and  in  ar<»  very  short,  with  no  tra<*e  of  more  than 
one  annulus  each.  The  seccmd  annulus  [a^)  of  i  v  is  sometimes  very  iinj)erfectly  separate<i.  On  the  ven- 
tral surface?  V  is  uniannulate  and  vi  biannulate.  viuil  is  very  large,  but  always  entirely  undivided; 
XXVI  (i\  is  separaUMl  at  the  margins  at  least,  the  first  annulus  (tt\  4-  «2)  of  xxvii  is  very  broad,  and 
its  sensilbe  are  far  j)08terior,  and,  la.stly,  xxviii  apj>ear8  as  an  annulus  <listinct  from  the  sucker. 

The  metameric  sensilhe  (pi.  13,  figs.  10  and  11)  are  small  and  round  as  in  Hsntwpi*  and 
HirmJo  mMicin<tJh<j  but  are  generally  easily  found.  The  dorso-lateral  are  mu(*.h  larger  than  any  of  the 
others.  Their  arrangement  is  shown  in  the  figures,  the  three  ventral  jiairs  on  somite  xiv  (fig.  10). 
Sensiihe  are  very  numerous  on  the  dorsal  surface  of  the  sucker,  all  of  the  eight  dorsal  series  l)eing  well 
represented.     As  usual,  they  are  variable  in  nuinl)er  and  iM)sitir>n  and  show  evidences  of  multiplication. 

Cnlor. — The  pigmentation  is  des<*ribcHl  from  formalin  sj)et!imens,  which  have  probably  faded 
considerably.  The  colors  are  very  (|uiet  and  the  }>attern  simple,  but  lK)th  tint  and  arrangement 
vary  greatly.  The  ventral  surface  is  of  a  uniform  ash,  which  sometimt»s  has  a  distinctly  reddish  tint, 
in  which  case  there  is  likely  to  be  a  slight  submarginal  band  cloude<l  with  black.  A  narrow  yellowish 
band  varying  in  intensity  extends  along  ea<'h  margin.  Dorsal ly,  the  ground  color  may  he  just  like 
the  ventral  or  it  may  be  darker  or  tinge<l  with  yellow.  In  a  typical  example  iherv  are  three  pairs  of 
dark  longitudinal  bands,  which  together  occupy  about  two-thinls  of  the  width  of  the  dorsum  and 
unite  at  the  ends  of  the  body.  They  are  of  an  olive  (H>lor  lK)rdere<l  by  narrow  margins  of  bmwn.  The 
innermost  pair  are  the  broadest  and  are  sejmrate*!  by  a  narrow  but  diiitinct  line  of  yellowish.  The 
intermediate  pair  is  slightly  and  the  lateral  pair  much  narrower,  and  the  latter  is  fre<juently  broken 
and  interrupted  by  intrusions  of  the  ground  color.  Between  the  dark  l)ands  the  intervening  stripe  of 
ground  color  are  very  narrow,  and  broken  here  and  there  by  bridges  of  the  dark  pigment,  which  crosB 
more  frecjuently  l)etween  the  lateral  and  intennediate  l)an<ls.  Such  coniUH^tions  are  most  likely  to 
occur  on  the  fourth  annuli  of  somites,  but  the  pigmentation  of  this  sj^ecies  api)i»ars  to  have  no  constant 
metamerie  characters.  All  of  the  dark  bands  coalesce  in  a  single  spot  of  pigment  which  surrounds 
the  anus  and  extends  onto  the  sucker  in  the  form  of  a  (Tescent. 

The  extreme  of  color  on  the  one  hand  is  found  in  a  type  in  which  the  pigmentiKl  l>ands  become 
of  an  inky  black,  the  me<lian  yellow  line  is  almost  obliteratinl,  and  an  additional  dull  bhu*k  supra- 
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marginal  line  apiM.'ars,  and  on  the  other  in  an  example  in  which  the  dorsal  markings  have  l>ecomc 
very  f)liH<*ure  an<l  i>ale,  so  that  the  entire  animal  'w  of  a  nearly  uniform  reddisli  ash  color.  Interme<liate 
examples  an*  found. 

Alimeidnry  (hmd. — The  jaws  are  much  like  th<>s<»  of  I/intfhj  conspicuous,  high,  short,  anil  eoin- 
pre«sefl,l)earinga  relatively  small  numln^r  (alx>ut  Jio)  r)f  denticles*  arrange<l  in  one  series  (pi.  13,  fig.  13). 
They  are  much  larger  on  the  anterior  j>art  of  the  jaw,  bec<)ming  smaller  and  relatively  bn>atler  iKieteri- 
orly,  where  they  are  su(ree<le<l  by  several  imperfectly  developed!  ones.  All  of  the  functional  denticles 
bear  recurved  calcareous  tii>s.  There  are  no  lateral  (lapillie,  but  all  of  the  gland  duets  empty  on  the 
jaw  ridge  between  the  teeth  (fig.  13). 

A  \ery  remarkable  feature  of  the  alimentary  (*anal  is  the  extensive  development  of  gastric  cieca. 
Ea4.*h  crunplete  somite  from  viii  to  xviii  contains  two  pairs  insteail  of  the  one  pair  only,  which  is 
usual.  In  the  more  anterior  of  the  somites  named  these  cseca  are  of  relativelv  t^nall  size  and  are 
irregularly  develope<l,  but  in  the  more  i>osterior  the  cieca  of  the  two  pairs  are  of  equal  and  large  size, 
and  consi<lerably  lolnxl.  The  last  ca»ca  arising  in  xix,  as  usual  in  the  Hirndinida',  are  very  lafge  and 
extend  i>osteriorly  by  the  sides  <»f  the  intestine  into  somite  xxiv  (pi.  13,  fig.  17). 

Ht'prijdxuiire  Orgaiu*. — Ten  pairs  of  testes  (pi.  13,  fig.  14,  tl-t^O)  wcur  in  as  many  somites  (xi  t*>  xx). 
The  last  are  very  small  an<l  terminate  the  sjierm  ducts.  The  latter  {rd)  have  a  narrow  niu.«<cular  (?) 
section  in  somit<*s  xian<l  xii.  The epididymes*  (^7^)  are  large  c!jrve<l  masses  which  oi>en  into  spenn  sacs 
(dt).  The  si»enn  sacs  themselves  (figs.  14,  15,  and  16,  d/')  are  comparatively  small,  and  present  the 
remarkable  feature  of  Ijeing  closely  Innrnd  t<»gether  by  muscular  and  esiXH-ially  by  connective  tissue 
sheaths.  Mon^ver,  they  are  concealed  from  aliove  by  a  thick  layer  of  prostate  glands  {j*gl)  which  com- 
pletely ctjver  them  <lorsally.  laterally,  and  ix>steriorly,  and  which  open  by  numerous  ducts  into  the 
sperm  sacs  themselves.  In  a  di.'^'ection  the  epi<lidymes  appear  to  terminate  in  a  somewhat  massive 
me<lian  Ixwly  which,  by  se<*tioning,  is  found  to  include  the  spenn  ducts,  as  just  describe<l.  The  common 
me<lian  |)ortion  of  the  si)enn  ducts,  corresj^nding  to  the  i>enis  sheath  of  most  Hinidimd{€y  L»*  a  very 
short  atrium  with  ver>' thick  muscular  walls  {wh)  and  a  rather  wide  lumen  lined  by  a  somewhat 
folde<i  epithelium  (m).  There  is  no  indication  of  a  long  filiform  penis,  such  as  occurs  in  most  jawed 
leeches,  and  while  the  lining  of  the  atrium  is  probably  eversible,  it  could  fonn  only  a  ver>'  short,  rather 
wide  penis.  The  structure  of  the  whole  region  would  appear  to  adapt  it  lietter  to  the  production  and 
placing  of  spennatophores,  as  in  (floxttiphouia,  rather  than  for  copulation  as  practiced  by  IJimdo. 

The  female  organs  are  like  thoj>e  of  Hirndoy  etc.  The  vagina  (rg)  and  slightly  folded  common 
oviduct  (fxic)  lie  to  the  right  of  the  nerve-cortl,  ventral  to  which  the  left  oxnduct  crosses  to  join  the 
latter. 

Like  H.  Unnrhtrdi^  this  sf»ecies  is  a  blocnl  fee<ler,  as  is  evidenced  by  the  presence  of  blo<id  in  the 
cseca,  etc.  \  large  number  of  si)i*cimens  were  (*olle<'ted  at  San  Juan  on  January'  12, 1899,  and  at  Cagua 
on  January  10,  1899.  It  also  occurs  on  the  American  continent,  as  I  have  received  from  Professor 
Harold  Heath,  of  Leland  Stanfonl  University,  examples  collected  by  R.  C.  McGregor  in  January, 
1890,  at  Panama,  Colombia.     The  <lrawings  of  the  internal  anatomy  were  made  from  the  latter. 
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DESCRIPTION    OF    FIGURES. 


I*LATK    12. 


Figs.  1  U>  9  represent  irirwVnmr'ut  Uaiwhartli. 

Fi(is.  1,2.  Ventral  and  dorsal  views,  n^jKK'tively,  of  a  tynieal  lani:e  s|K*einien,  X  5.  The  somites 
are  incUcaUHl  by  iioinan  numerals  on  the  left;  tne  nuniY)er8  on  tlie  right  are  of  the  annuli, 
(tountt^l  from  the  prostoniium,  while  the  synilK>l.M  nichideil  within  [)arenthe8e8  show  their 
theoretical  value.  The  eyes  an<i  metameric  sensillH?  are  shown  in  heavy  black,  the  "goblet- 
shape^  sense  organs"  and  the  ** conical  sense  organs"  2^  small  dotn.  Except  that  all  of 
the  goblet-shai)e<l  organs  are  not  represent^nljthe  position  and  numl>er  of  the  sense  (»i^gan8 
is  indicrated  as  accurat<»ly  as  possible.  An  attempt  has  also  l)een  made  to  have  the  boldness 
of  the  lines  corresixmd  with  the  depth  of  the  interannular  furrows. 

Fio.  '.\.  A  semidiagranunatic  view  of  the  <lorsum  of  the  posterior  end  of  the  same  specimen,  X  5.  The 
metamerii;  sense  organs  only  are  represented.  Tlie  dotte<i  line  acn)ss  annuhis  xxiv  a3, 
indicates  it^  iiartial  sulnlivision  into  two.     The  somites  and  annuli  are  indicated  as  in  fig.  2. 

Ficj.  4.  Slightly  more  tnan  the  right  half  of  somites  xv  and  xvi  of  the  lai^jrest  spetamen,  X  3.  The 
whole  surface,  dorsal  ami  ventral,  is  shown  as  though  tlattenetl  out,  and  everj'  topographical 
feature  of  xv  has  l)een  <lrawn  with  the  greatt*st  care.  On  xvi  and  on  the  middle  portion  of 
XV  the  color  pattern  of  a  small  si)ecimen  has  been  plotte<i  t4)  show  its  relation  to  the  sen- 
silla^,  etc.  The  intensity  of  the  black  pigment  is  indicatwi  by  the  clos(»nej«  of  the  stipplinf^. 
ffw,  dorsi-meson;  ///,  extreme  lateral  margin;  rm  (the  exact  margin  of  the  figure),  the  ventn- 
meson;  np,  nephridio})ore;  md,  median -dorsal;  f//,  dorso-lateral;  f//w<i,  dorso-marginal;  wit, 
supra-marginal;  »hm,  submarginal;  vmn,  ventro-marginal;  and  i7,  ventro-lateral  sensillse. 

Fi<;.  r>.  A  median  dorsal  jaw,  X  .'^3.  Outline  as  8et»n  from  the  right  side.  The  teeth  and  papillie  are 
shown. 

Fio.  ^>.  Transverse  scH-tion  of  a  jaw  shown  in  outline,  X  ii3.  The  cut  is  near  the  anterior  end,  and 
shows  one  of  the  larger  denticles  and  the  central  mass  of  gland  ducts  which  open  partly  on 
the  dentigerous  margin,  partly  on  the  lateral  faces  of  the  jaw.  (/,  denticle;  /),  papilkc;'  gd^ 
axial  mass  of  ducts. 

Fkj.  7.  Partial  repn^sentation  of  the  repnKluctive  organs  from  the  d(»rsal  aspei't,  X  <).5.  On  the  left 
side  the  first  testis  only  is  shown,  and  the  ductus  ejaculatorius  is  <irawn  forward  to  show 
the  epididymis.  /I -Ml,  the  eleven  testes;  r</,  the  vas  ilefen»ns;  de,  ductus  ejaculatorius 
(sperm  sac);  ep,  epididymis;  ;>«,  i)enis  sheath  (atrium);  m-,  ovary;  odr^  common  oviduct; 
?•</,  vagina. 

Fi<;.  S.  Outline  of  terminal  iH»rtion  of  male  <luct,  s<»en  from  the  left  si<le,  X  <>.5.  <? ,  male  |)ore;  other 
letters  as  in  fig.  7. 

Fk;.  \).  Outline  of  the  female  oi>j:an8  of  the  largest  s|)e<*imen,  somewhat  dis8ecto<l,  X  <i.  5.  loij  and  roi\ 
left  and  right  ovaries;  gin,  albumen  gland;  o(/c,  common  oviduct;  vg^  vagina;.  &,  female 
bursa;  9 »  feniale  pore. 

Plate  18. 

Figs.  10  to  17  represent  DiplobdflJa  nid'dlnnnn. 

Figs.  10,  11.     Semidiagrammatii!  figurt»s  (A  the  ant<»rior  and  posterior  ends  of  the  IxKly  viewed  from 

the  dorsum.     X  (about )  5.    The  sr>mites  and  annuli  with  their  values  are  indicated  as  in  figs. 

1,  2,  and  3,  but  the  metameric  stmsilla*  are  indicate<l  by  circles.     On  somite  xiv  the  ventral 

sensilla*  are  shown.     Sensilhe  letteriMl  as  in  fig.  4. 
Fig.  12.  The  sex  pores  and  neighlH>ring  structures.     X  (alxmt)  5. 
Fig.  13.  A  left  lower  jaw  shown  in  outline  an<l  as  a  transi>arent  objiH't.     X  5<).     The  denticles,  the 

course  c)f  the  gland  ducts  from  the  central  maa^,  and  the  arrangement  of  some  of  the  muscles 

are  shown. 
Fig.  14.  RepnKluctive  organs  from  al)ove.     X  <>.o.     The  left  testes  are  omitteil,  and  the  lettering  is  as 

in  fig.  7,  except  pgl,  pn)8tate  glands. 
Figs.  15,  16.     Two  transverm*  sections  through  the  atrium.     X  20.     The  SiH'tion  shown  in  fig.  15  is 

five  sections  anterir)r  of  10.     $ ,  male  jwjre  oiHjning  from  bursa;    ?«,  mcnlian  common  part  of 

duct  ojRMiing  into  male  bursa;  mh^  nmscular  wall  of  atrium;  rff,  ductus  ejaculatorius;  fp, 

epididymis;  ;>(//,  prostate  glands;  ///j,  longitudinal  nmscle  layer;  cwj,  circular  muscle  layer; 

?<,  nerve  cord. 
Fig.  17.  Outline  of  alimentary  canal.     X  (alnnit)  5.     Theltoman  numerals  in<licate  somites,  and  show 

the  extent  of  the  st'veral  regions. 
Figs.  18,  19,  and  20  are,  resi>ectively,  nearlv  anterior,  ventral,  and  right  lat<*ral  views  of  the  female 

H'productive  organs  of  Ilirndhiarkijnvanica.     X  10.     I>ettering  as  in  fig.  9. 
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THE  NEMERTEANS  OE  PORTO  RICO. 


By  WESLEY  R.  COE,  Ph.  D., 
Vale  L'niversi/v. 


The  coliec'rions  of  the  V.  S.  Fish  Coramis.sion  steamer  J^f^/i  Ilairk  at  Porto  Rico 
durini'  the  mouths  of  Januarv  and  February,  181»9,  include  onlv  15  entries  of  nemer- 
leans,  indicating  n  remarkable  scarcity  of  this  group  of  worms  in  the  localities 
visited.*     Eight  sj>ecies  are  represented,  as  follows: 

1.  Drfpanapkorus  cragsus  (Quatr).     One  specimen  from  off  Giianiquilla. 

2.  Tstniotoma  delinmtum  (Delle  Chiaje).     One  fragmentary  specimen  from  En^enada  Honda,  Culebra. 

3.  Tscniotomn  discolor^  gp.  nov.     Two  large,  well-preserved  specimens  from  Ensenada  Honda,  Culebra. 

4.  Mi(Tura  leucopfi$y  sp.  nov.     Four  speinmens.     Hucares. 

5.  Verehrattdi^  antiUeti^is,  sp.  nov.     Several  ruptured  individuals.     Mayaguez  Harbor. 

6.  Linens  alhocindu^  Verrill.     Ensenada  Honda,  Culebra.     Two  specimens. 

7.  Linens  or  Micrttrdy  sp.  indet.     Several  fragmentary  specimens.     Ensenada  Honda,  Culebra. 

8.  CrreffmiubiJty  sp.  indet.     One  specimen.     Ensenada  Honda,  Culebra, 

Of  these  eight  sjx?cies,  only  three  can  be  referred  to  previoush'  described  forms 
and  three  are  apparently  new  to  science.  The  specimens  comprising  the  remaining  two, 
being  known  only  from  preserved  material,  without  color  notes,  presented  no  tangible 
characteristics  which  would  lead  to  their  ready  diagnosis  and  can  not  be  referred  to 
any  si>ecies.  The  three  sjx'cies  dcscril)ed  as  new  jK)ssess  such  well-marked  peculiari- 
ties of  color  and  structure  that  the  following  desi^riptions  will  doubtless  render  them 
easy  of  redetermination  in  spite  of  the  absence  of  drawings. 

1.  Drepanophorus  crassus  Quatr. 

OrrdfnUulu*  crnjtj'Uj^  Quativfaev-^.  Ann.  S<"i.  Nat.  >S-.  vi.  IMf. 

DrrpnuophorH/t  enut.*>tji  .linihin.  VAnnv  F*rtinvai«>v:  La.-^  S(in<:nieu<.     I'ari>.  l*»ycj. 

.\  single  specimen,  which  may  \k*  referre<l  to  thissi»ecies  with  agrxnl  deal  of  c^ertainty,  wa*?  dredged 
off  Guaniquilla,  on  coral  and  sandy  l»<»ttom,  in  SA  fathoms.  The  c<->lorof  the  preserve*!  specimen  is  pale 
yellow,  but  it.«*  internal  anatomy  and  the  arraniri'ment  of  the  ocelli  agree  j)erfectly  with  thoee  of  D. 
cm*itH*,  »j  far  a-^  <-ould  l»e  determineil.  .\  detaile<l  a<vount  of  the  anatomy  and  histok»gy  of  this 
species  may  l»e  found  in  Bunrer's  nion«nrraph  of  the  Nemerteansuf  the  (iulf  of  Naples  <  Fauna  u.  Flora, 
Monogr.  22 ) . 

The  si>etimeii  collected  at  Porto  Rio>  was  aUuit  :^>  mm.  in  length.  The  sjiecies*  is  found  in  warm 
waters  around  the  whole  circumferemv  of  the  globe.  It  is  onnmon  in  the  Mediterranean  and  is 
repr>rte<l  inmi  the  Briii.«.h  Channel,  Ma- lei ra,  Mauritius,  Sam<ia,  Panama,  and  other  tmpical  hn^litie:?. 


^  This  scart-ity  of  lU'iacrlfMiis  i-*  cvfii  m«»iv  >trikin^  iu  the  cxulwtioiisi  of  l*n»fe!«or  Verrill  at  Bermuda,  wherv  boi 
four  >pecies  are  reiN»nleti  tXran??.  Connettieut  .Vrail..  x.  p.  j9t>-.V.«s.  1*0) ».  and  in  the  e«»lleetions  «»f  Ehrhardt  at  Barbadud, 
where  Burger  found  but  two  specie*  iZeiis.  f.  wiv.  Z«m>1..  lxi.  p.  16-37.  1«95;. 

2d— F.  C.  B.  1900—15  235 
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2.  TaBXiiosoxna  delineatuxn  (Delle  Chiaje).* 

Polia  delineata  Delle  Chiaje.    Memorie  sulla  stoiia  e  notomia  degli  animali  sonza  vertebre  del  regrno  di  Napoli.    Naples, 

1823-1829. 
Eupolia  delin€(Un  Hubrecht.    Notes  from  the  Lcyden  Museum,  i.  1H79. 

Tins  species  was  represented  by  a  jiortion  of  a  single  small  individual  from  Ensenada  Honda, 
Culebra.  This  fragment  includes  alj<3ut  25  mm.  from  the  anterior  end  of  the  body  and  shows  the 
characteristic  structure  and  markings  of  the  species. 

Burger  (Fauna  u.  Flora  von  Neapel)  records  this  species  from  Barbados,  and  Verrill*  has  collected 
it  in  the  Bermudas.  It  is  likewise  found  in  the  warm  w^aters  around  the  whole  circumference  of  the 
globe — from  the  Mediterranean,  South  Atlantic,  East  Indies,  Polynesia,  etc. 

3.  TaBniosoxna  discolor,  sp.  no  v. 

Body  of  large  size,  rather  st-out,  with  rounde<i  margins.  One  of  the  preservcM.!  si)ecMmens  showed 
a  conspic^uous  <lorsal  ridge,  with  a  median  groove  running  throughout  its  length. 

Color. — There  are  no  notes  on  the  colorations  of  the  living  worms.  The  color  of  the  preserved 
8i>ecimen8  is  white,  or  grayish,  with  a  broad,  median  band  of  darker  color  throughout  the  length  of 
the  donnal  surface.  This  darker  band  is  about  one-half  the  width  of  the  body  and  appears  to  have 
been  brownish  or  purplish  in  life.     The  sides  and  ventral  surface  were  probably  whitish  in  color. 

Size. — The  largest  specimen  was  nearly  a  meter  in  length,  about  8  mm.  wide,  and  5  mm.  in 
thickness. 

Ocelli. — The  head  contains  numerous  minute  ocelli.  These  are  arranged  in  two  broad,  irregular 
groups  of  50  to  80  or  more  each  on  the  autero-lateral  margins  of  the  head.  A  pair  of  very  slight  lateral 
grooves  extend  from  the  terminal  proboscis  pore  (when  the  head  is  extended)  along  the  lateral  margins 
for  a  short  distance.  The  groups  of  ocelli  are  situated  on  the  dorsal  sides  of  the  grooves.  A  distinct 
annular  groove,  marking  the  division  between  the  retractile  snout  and  the  parts  immediately  following, 
lies  directly  |>osterior  to  the  groups  of  ocelli. 

Habitat. — Ensenada  Honda,  Culebra,  February,  1899.     Two  large,  well-preserveti  specimens. 

[Biirger'  describes,  from  a  single,  headless  fragment,  a  species  from  Barbados  which  may  possibly 
be  identical  with  the  above.  This  species  (Eupolia  aiUiUeruiis)  was  75  cm.  long  and  6  to  7  mm.  wide. 
The  dorsal  surface  of  the  preserved  specimen  was  marbled  brown,  while  the  ventral  surface  and  sides 
were  yellowish  white  or  gray.  In  its  internal  organization  the  species  reveals  the  characteristic 
features  of  the  genus.] 

Cephalic  glands. — In  regard  to  the  cephalic  glands,  nearly  always  so  well  developed  in  the  group, 
T.  discolor  surpasses  nearly  all  others  in  the  magnitude  to  which  these  glands  are  developed.  They 
not  only  fill  up  a  large  portion  of  the  tissues  of  the  head  in  front  of  the  brain,  but  extend  back  of  the 
mouth  and  some  little  distance  into  the  (esophageal  region.  In  the  mouth  region  these  cephalic  glands 
are  situated  within  the  outer  longitudinal  muscular  layer,  and  encroach  so  greatly  ui)on  the  area  of 
this  layer  that  they  actually  occupy  more  space  than  is  given  to  the  muscular  filx'rs  themselves 
Immediately  dorsal  to  the  mouth  the  glands  lie  diri'ctly  outside  the  circular  miLscular  layer,  and 
form  a  mass  which  is,  in  section,  four  times  as  thick  as  the  mon*  sujH'rficially  place<l  muscles  of  the 
outer  longitudinal  layer.  On  the  sides  of  the  mouth  the  glands  are  scattere<l  irrt^gularly  among  the 
fibers  of  the  outer  muscular  layer.  Behind  the  mouth  they  bccomt'  gradually  less  voluminous,  and 
disappear  somewhat  farther  back.  I  have  not  seen  that  they  discharge  elsewhere  than  on  the  anterior 
end  of  the  hea<l. 

0//W. — The  cutis  glands  also  reach  an  enormous  development.  At  the  tip  of  the  snout  these 
glands  are  not  sharply  separatc^l  from  the  cephalic  glands  mentione<l  above,  but  a  little  way  back  they 
Ixjcome  separated  into  a  sharply  limittHl  layer  immediately  beneath  the  fibrous  layer  of  the  integu- 
ment. This  layer  i)(  cutis  glands  is,  in  most  regions,  at  lea^^t  double  as  thick  as  the  epithelial  layer  of 
the  integument.     Beneath  the  glandular  layer  lies  the  fibrous  conne(!tive  tissue  layer  of  the  cutis,  of 

'In  the  Proeec'diuKs  of  the  Wjushingtou  Academy  of  Sciences  (vol.  in.  p.  ;?,  4,  1901)  I  have  given  my  reasons  for 
adopting  the  generic  name  T,ruiosoma  (Stimpson)  iuHtead  of  Kupolin  (Hubrecht),  which  is  still  used  by  most  European 
writers. 

2 Trans.  (;onnecticut  Acad.,  x.  p.  597,  1900.  The  species  is  here  referred  to  T.  curtum.  but  a  number  of  specimens 
collected  in  the  spring  of  1901  undoubte^lly  belong  to  T.  ddhuntn.  This  further  increases  my  conviction  that  the  former  is 
but  a  variety  of  the  latter  species. 

«Beitr.  z.  Anat.,  Systematic  u.  Geogr.  Verbreitung  der  Nemertinen.    Zeits.  f.  wiss.  Zool.,  lxi,  p. 29, 1895. 
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varying  thicknese,  but  on  the  whole  somewhat  surpassing  the  glandular  layer  in  volume.  The 
muscular  layers  of  the  boiiy  wall?*  are  ea*  in  other  species. 

The  o?j5ophagu.s  is  surroimdeil  with  numerous  blood  si>acei»  of  larger  area  than  in  moet  species. 

The  rerehrnl  nenjte  orgnn*  are  remarkably  voluminous*,  and  lie  inimeiliately  liehind,  and  in  close 
contact  with,  the  florsal  ganglia.  Anteriorly  they  extend  forwanl  l)eneath  thes«e  ganglia,  and  their 
anterior  extremities  lie  externally  in  the  angle  l>etween  the  dorsal  and  ventral  ganglia.  A  small  canal 
leatL^  from  the  anterior  extremity  of  c*ach  sense  organ  obliquely  fonnard  and  opens  to  the  exterior  in 
a  shallow  groove  on  the  ventrolateral  aspect  of  the  body  a  little  in  front  of  the  anterior  portion  of  the 
brain.     The  buccal  ner^•e^  are  very  lai^. 

The  proboscis  is  small,  and  the  proboscis  sheath  short.  The  muscular  and  other  layers  in  each 
are  quite  as  in  related  species. 

4.  Micrura  leucopsia,  sp.  nov. 

A  rather  compact  8j)ecies,  50  to  100  mm.  long  and  about  4  mm.  wide.  The  head  is  marked  off 
from  the  sui^'eetling  portions  of  the  Ixxly,  when  contracted,  by  a  narrow  constriction  extending 
entirely  around  the  b(xly.  The  head  Is  variable  in  shape  and  is  a<-utely  pointed  or  broadly  rounded, 
ai-conling  to  the  state  of  contraction.  The  mouth  is  of  lai^ge  size;  the  lips  are  whitish  in  color.  The 
cephalic  furrows  are  of  mo<lerate  length,  reaching  back  to  the  annular  constriction  when  contracte<i. 
The  mouth  lies  a  little  farther  back  than  the  posterior  ends  of  the  cephalic  furrows — not  reaching 
forward  to  the  aimular  constriction.  The  l>ody  is  somewhat  flattened  lx)th  above  and  below,  but  the 
lateral  margins  are  rounded.  The  caudal  cirrus  is  colorless  and  of  moderate  size,  or  rather  small.  The 
proboscis  is  colorless,  of  mcxlerate  size. 

Color. — As  preserved  in  formalin  the  color  is  homogeneous  slaty  blue  or  purplish,  with  a  tinge 
of  gray,  except  on  the  head.  The  color  of  the  head  is  similar  to  that  of  the  body,  but  is  clearer  and 
not  80  grayish.  The  tip  of  the  snout,  both  above  and  below,  is  pure  white  (at  least  after  preservation 
in  formalin).  This  white  patch  surrounds  the  proboscis  pore  and  extends  backward  a  short  distance 
along  the  cephalic  furrows.  No  ocelli  could  be  found.  It  is  possible  that  such  are  present,  but  could 
not  be  detected  on  account  of  the  extremely  dark  and  opaque  color  of  the  body.  After  standing  2} 
years  in  alcohol  the  color  is  still  as  dark  as  after  the  first  month. 

Hucares:  Four  specimens,  one  of  which  is  100  mm.  in  length  after  preservation  in  alcohol. 

In  internal  anatomy  this  species  presents  very  few  peculiarities.  The  great  abundance  of  pigment, 
which  gives  the  species  its  very  dark  color,  is  situated  mainly  in  the  cutis.  It  occurs  also  in  leaser 
quantities  in  the  connective  tissue  among  the  muscular  fibers,  and  a  considerable  layer  of  it  lies  just 
external  to  the  circular  muscular  layer. 

The  cutis  glands  are  well  developed,  and  extend  as  a  thick  layer  well  down  into  the  outer 
longitudinal  muscular  layer. 

The  brain  and  i-erebral  senst'  or^ns  are  a.«  in  other  species.  The  dorsal  median  nerve  is 
conspicuous. 

The  nephridia  reach  forwanl  to  the  mouth,  but  do  not  extend  far  l»ack  into  the  oesophageal 
region.  The  nephridial  canals  are  small  and  profusely  branche<l.  There  are  several  remarkably 
narrow  efferent  ducts  on  earh  side,  opening  on  the  dorso-lateral  a««f)ecti«  of  the  b<Kly. 

[Linnijt  <ilUnatJ(tiit,  which  Vcrrill  ha.**  desi'ribe*!  from  Bennuda  (Trans.  Connecticut  Acad.,  x, 
p.  598,  1900  ,  is  widely  differtMit  fnnn  the  al>ove,  the  two  si)eci<*s  agreeing  only  in  having  the  tip  of 
the  hea<l  white  in  color] 

5.  Cerebratulus  antillensis,  sp.  nov. 

As  preserve<l  in  alcohol  the  head  is  |»ear-shape<l  an<l  very  much  flattene<l;  the  body  is  much 
flattene<l  and  has  tliin  e<ljrt*s.  The  ivjihalic  furnjws  are  long  and  deep,  reaching  a  little  farther  Iwu'k 
than  the  anterior  end  of  the  mouth.  Mouth  of  m«Mlerate  size.  IVoboscis  i^re  subtenninal.  A  con- 
S])icuous  pit  lit*s  exactly  terminal,  and  this  is  nearly,  but  nt»t  quite,  reaches!  by  the  cephalic  furrows. 
As  seen  in  micros* -opirstM-t  ions  this  terminal  pit  represents  a  very  highly  <levelope<  I  frontal  senseorgan. 

0>hr. — In  formalin  the  color  of  the  iKnly  is  faintly  re<ldish,  mottleil  thickly  with  brownish  on 
the  dorsal  surface.     Under  sides  and  anterior  margins  of  hea<l  paler. 

Mayaguez  HarUir,  Pt,  del  Algarrolx>.  in  sand  or  mud,  at  a  depth  of  161  to  172  fathoms.  One 
sjiecimen,  much  broken.     Length  in  life  was  probably  100  to  150  mm. 
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Several  fragments  of  tlie  Hame  siHioies,  two  of  which  have  well-preserveil  heads,  were  taken  in 
Hand  or  mud  at  the  entrance  to  Mayaguez  HarlK)r  in  12  to  13  fathoms. 

The  posterior  portion  of  another  specimen,  prolxibly  of  this  sj^ecies,  was  taken  in  the  same  bar Yx>r 
in  sticky  mud  at  a  depth  of  4J  fathoms. 

The  internal  anatomy  of  this  ai)ecies  is  closely  similar  to  that  of  other  species  of  the  genufii.  A 
very  highly  developed  frontal  sense  organ  lies  direc-tly  dorsal  to  the  proboscis  pore,  as  was  mentioned 
al)ove.  This  is  situate<l  directly  Ix^tween  the  anterior  ends  of  the  cephalic  furrows  and  consists  of  a 
deep  pit  lined  with  specialize<l  epithelium. 

A  broad  blood  lacuna  lies  in  the  anterior  jx^rtion  of  the  head.  This  divides  a  little  farther  back 
into  two  lateral  lacume  beside  the  rhynchodaium,  as  usual.  Lateral  and  circum-oesophageal  blood 
lacunte  as  in  other  species.  The  dorsal  vessel  leaves  the  proboscis  sheath  a  little  way  behind  the 
nephridioi)ores,  and  therefore  at  about  two-thirds  the  distance  toward  |)osterior  end  of  (esophageal 
region. 

The  proboscis  sheath  has  a  very  distinct  iimer  longitudinal  muscular  layer  and  an  outer  layer 
of  circular  nuiscles. 

The  cutis  glands  are  riMiiarkably  small  and  i)oorly  develoiK^l.  They  do  not  reach  one-fourth  of 
the  distance  from  the  exterior  to  the  circular  nuiscular  layer.  The  outer  longitudinal  muscular  layer 
is  much  thicker  than  the  two  inner  muscular  layers  combine<l. 

The  dorsal  ganglia  are  very  voluminous;  they  are  nearly  twice  the  diameter  of  the  ventral.  Each 
dorsal  ganglion  is  divideil  posteriorly  into  two  lol^es,  of  which  the  upp)er,  smaller  lobe  ends  shortly, 
while  the  larger,  ventral  lobe  continues  <lirectly  into  the  cerebral  sense  organ.  These  sense  oi^gans 
are  very  highly  developed;  the  cjinals  communicating  with  the  cephalic  furrows  pass  at  first  to  the 
internal  ventral  l)order  of  the  sense  organs,  and  then  l^end  obliquely  upward  and  outward  to  the  lateral 
l)orders.  IjRter  the  canal  takes  a  curved  course  to  the  internal  lK)rder  again.  Posteriorly  the  sense 
organs  end  blindly  in  the  broad,  lateral  blood  lac'unte. 

The  buccal  nerves  are  large  and  conspicuous.     The  median  dorsal  nerve  is  very  small. 

Ne2)hridia. — The  nephridial  canals  are  restricteil  to  the  middle  third  of  the  (esophageal  region. 
The  main  canal  on  each  side  lies  above  the  lateral  blcnxl  lacuna  in  the  angle  between  the  proboscis 
sheath  and  the  (esophagus,  while  a  few  branches  pass  ventrally  and  lie  in  contact  with  the  circum- 
(esophageal  bl(XMl  spaces.  A  single  pair  of  efferent  ducts  from  near  the  jxisterior  ends  of  the  canals 
jiass  to  the  dorsolateral  aspects  of  the  body,  as  usual. 

Jiejrroductire  orgntm. — The  genital  pnxiucts  ap()ear  to  be  fully  matured  in  January.  The  oviducts 
were  then  partially  formed,  and  extended  as  rather  wide  tul)es  through  the  two  inner  muscular  layers, 
but  failed  to  penetrate  far  into  the  outer  longitudinal  muscular  layer.  The  j)osition  of  the  oviducts  is 
on  the  dorsal  surface  of  the  IkkIv  and  verv  near  the  middle  line. 

6.  Lineus  albocinctus  Verrill. 

Tmri«.  Connecticiil  Acad..x.  p.59j%,  pi.  uxx.  f\gs.  1.  la.  1/).  19(X). 

The  alcoholic  sj)ecimen  is  short  and  thick-set,  with  siiort  head,  round(Ml  iKxly,  and  short  (cephalic 
furrows.  Mouth  just  l>ehind  the  posterior  ends  of  the  furrows.  Color  yellowish  in  alcohol,  but  gives 
no  indication  as  to  the  original  coloration,  exct^pt  that  there  is  a  serit«  of  narrow,  transverse  lines 
(;rossing  the  posterior  |X)rtion  of  the  Ixxly  at  fairly  rt^gular  interN'als.  I^rolnjscis  slender,  longer  than 
the  bodv  when  contracted,  vellowish  in  alcohol. 

I>ength  of  the  c(mtract(Ml  specimen  20  nun.;  width  2  mm. 

Ensenada  Honda,  Culebra.  A  more  slender  si>ecimen  from  the  same  l(K!ality  shows  the  trans- 
verse lines  more  distinctly,  is  moie  slen<ler  in  shajHs  and  has  longer  cephalic  furrows. 

While  then*  remains  the  i)<)ssibility  that  an  examination  of  living  individuals  of  these  Porto 
Ki(»n  worms  would  reveal  differences  which  would  cause  them  to  l)e  8c»parated  from  L.  albocindus, 
which  Verrill  has  recently  described  from  Hennuda,  yet  a  comparison  of  preserved  specimens  from  both 
loitalititjs  indicates  that  they  are  si>ecifically  identical.  The  Bennuda  spcKiimens  that  1  have  seen  were 
preservtnl  in  formalin  and  have  n^taintnl  well  their  original  color,  while  in  the  alcoholic  specimens 
fn>m  Porto  Rico  the  color  has  almost  disapi)eared.  The  Porto  Kican  siHJcimens  were  (X)nsiderably 
larger. 

Professor  Verrill's  <lescripti(«i  of  the  living  worms  from  lk»rmu<la,  is  as  follows:  '*Body  not  very 
long,  slender,  tapered  posteriorly,  a  little  flattened;  head  usually  a  little  wider  than  b(xiy  and  more 
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depressed.  Ocelli  Fmall,  about  4  or  5  in  ninglo  scries  on  each  »de  of  the  head.  Lateral  f(M«e  large 
and  long  Color  dark,  finu»ky-bn>wn  or  nearly  black,  <-rosee<l  by  alK>ut  20  white  rings,  which  Ijecome 
narrow  white  lines'  in  contraction:  nct-k  usually  with  a  wider  white  band;  heaii  with  white  edges  and 
a  median  white  dontal  spot.  Under  side  whitish.  I>'ngth.  in  exteni^ion,  35  to  50  mm.;  diameter, 
about  1  to  1.5  mm.     Low-tide,  among  corallines." 

7.  Micrura  or  laneus  sp. 

A  slender  s|iecies*  with  lf»ng,  slender  head,  long  tv[»halic  fum>ws  rea(*hing  liack  slightly  farther 
than  anterior  end  ol  mrmth.  IVr>})rjs«*is  large  in  size  an<l  nearly  as  long  as  liody  of  the  worm.  T^ength 
of  the  alcoholic  sjiei'imen  140  mm. :  Unly  rather  slender,  with  rnunde*!  margins. 

One  specimen  with  extrude*!  pn>lM>scis  fn»m  Fnseuaila  llonda.  Culebra.  Tw<>  headless  fragments 
from  the  same  hicality  may  l>e  refern»«l  to  the  same  species.  The  ciilf>r  of  all  the  specimens  has  prac- 
tically dij«ip]jeare«l. 

8.  Cerebratulus  sp. 

The  color  of  the  single  spe<'imi*n,  preserve<l  in  alcohol,  lias  disapfieare<l.  length  of  the  Ixxly 
aluiUt  50  mm. :  moderatcdy  slender,  espei'ially  in  the  U'sophageal  region.  The  hesul  is  remarkably  long, 
slender,  .«ihar{>ly  [Miinte«l,  and  flat.  Mouth  large;  its  anterior  end  rea<*hes  as  far  fon»*anl  as  the  |>r«terior 
ends  of  the  cephalic  furrows.     Em«enaila  Ilomla,  Culebra. 
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The  following  account  of  tho  ochinoderins  of  Poi-to  Rico  is  luised  primarily  on 
the  extensive  collections  made  hs  the  U.  S.  Fish  Commission  steamer  F'n^h  Hawk 
in  January  and  February,  isi^lJ,  comprising  considenilil}'  over  \M)^)  specimens  and 
representing  85  species.  The  coUcM-tion  of  crinoids  is  very  small,  but  whether  this  is 
due  to  th(»  difficulty  of  dredging  in  those  waters  or  to  the  comparative  scarcity'  of 
that  group  of  echinrxlerms  around  Porto  Rico  it  is  impossible  for  me  to  say.  The 
collection  of  holothurians  is  also  small,  fmt  in  this  case  there  is  little  doubt  that  the 
difficulty  of  dredging  is  res|)onsi}>le.  The  collections  of  starfishes  and  sea-urchins, 
though  not  very  extensive,  probably  represent  with  a  fair  degree  of  completeness  the 
littoi-al  fauna  of  Porto  Rico  in  those  groups.  The  collection  of  brittle-stars  is  large, 
comprising  more  specimcMis  and  mon»  species  than  all  the  other  groups  combined, 
and  it  is  doubtl(»ss  very  repres(»ntative,  at  least  of  the  littoi-al  fauna. 

I  have  also  had  the  privilege  of  examining  the  echinoderms  collected  in  the  winter 
of  llHK)  near  San  Juan  by  Mr.  (leorge  R.  (imy.  Though  this  collection  embnu*es  only 
22  species,  it  includes  1  holothurian  and  1  brittle-star  not  in  the  /'V.s//  Ifurk  collections. 
Th(»  numlMM'of  species  in  the  following  list  is  therefore  87,  of  which  8  are  crinoids,  11 
ast<»roids  (starfishes),  40  oj)hiuroids  {}>rittle-st4irs),  18  echinoids  (sea-urchins),  and  11 
holothurians.  Of  th(*s(»,  8  s(»em  to  have  )>e(»n  heretofore  undescribed  and  14  others 
have  their  previously  known  range  extended  considembly,  so  that  the  collections  add 
not  a  little  to  our  knowledge  of  West  Indian  echinod(M'ms.  A}»out  50  of  the  87  species 
mav  be  classed  Jis  "littonir'  forms;  that  is,  th(*v  mav  )>e  looked  for  in  water  of  less 
than  2  fathoms  depth,  and  nearly  all  of  them  occur  in  much  shallower  water  than  that, 
often  just  })elow  low-water  mark.  Judged  by  these  collections,  the  (M'hinodenn  fauna 
of  Porto  Rico  is  essentially  like  that  of  the  other  West  Indian  islands,  although  some 
of  the  new  forms  may  prove  to  be  confined  to  Porto  Rico  alone.  At  present  we  know 
too  little  of  th(»  fauna  of  any  of  the  islands  to  draw  any  far-reaching  conclusions. 

In  preparing  this  rejx)rt  two  very  diffc^rent  objects  have*  been  kept  in  view,  but 
it  is  hoped  that  the  attemi)t  to  combine  them  in  one  pap<»r  will  not  detnict  from  the 
value  of  the  work.  Primarily,  it  is  intended  to  pr(»s(»nt  a  complete  rej)ort  of  the 
collections  made  }>y  the  Kish  lLiirK\  describing  and  figuring  the  new  sp)ecies,  and 
giving  a  full  list  of  the  echinmlerms  of  Porto  Rico.  But  the  attempt  is  also  made 
to  give  a  bri(»f  description  and  account  of  etu'h  species,  sufficient  to  enable  anyone 
ac<iuainted  with  zoology  to  identify  them.     The  echinoderms  are  among  the  most 
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noticeable  and  characteristic  animals  of  the  West  Indies,  and  any  visitor  to  the 
islands  at  all  interested  in  natural  history  is  sure  to  find  specimens  which  it  would  be 
of  interest,  if  not  of  importance,  to  identify.  At  present  there  is  no  single  work, 
nor  indeed  any  popular  book  of  any  kind,  by  means  of  which  this  could  be  done. 
The  Porto  Rican  collections  haye  afforded  the  opportunity  to  prepare  such  a  paper, 
since  they  include  many  of  the  common  littonil  echinoderms  of  the  West  Indies.  It 
is  hoped  that  these  yery  artificial  "'  keys"  may  be  of  use,  not  only  to  travelers  and  to 
residents  in  Porto  Rico  and  the  other  islands  who  are  interested  in  marine  life,  but 
especially  to  students  or  specialists  in  other  fields  of  zoology  who  may  visit  the 
West  Indies  and  wish  to  know  the  names  and  history  of  the  echinoderms  with  which 
they  meet.     The  ''keys"  may  also  be  of  use  in  Florida  and  along  the  Gulf  coast. 

It  must  be  borne  in  mind  that  our  knowledge  of  West  Indian  echinoderms  is  far 
from  complete,  and  there  are  doubtless  many  of  the  less  conmion  *' littonil"  si)ecies 
not  included  in  these  '•'  keys."  SiXM'imens  of  such  forms  may  or  may  not  fit  by  accident 
into  the  key,  but  the  brief  account  given  under  the  name  of  each  species  will  assist 
in  preventing  mistakes.  There  are  (piite  a  mimber  of  species  which  were  not  taken 
in  Porto  Rico,  but  which  will  very  possibly  b(^  found  there.  Such  forms  have  l>een 
included  in  paragraphs  following  the  lists  of  species,  with  l>rief  statem(»nts  of  their 
distinguishing  characteristics,  to  assist  in  their  identification  if  found.  It  is  of  great 
importjince  that  specimens  which  do  not  answtu*  to  the  descriptions  here  given  should 
be  preserved  in  spirits  and  if  possible  forwarded  to  the  Fish  Commission  or  the 
National  Museum  at  Washington  for  identification.  In  this  way  the  present  list  will 
be  extended  until  it  includes  all  of  the  littoral  echinoderms  of  the  West  Indies. 

In  pr<\scnting  this  report  I  d(*sire  to  express  my  deep  aj)preciation  of  the  cour- 
tesies 1  have  received  from  the  Hon.  (ieorge  M.  Bow(»rs,  T.  S.  (yonuiiissioner  of  Fish 
and  Fisheries;  and  also  from  Dr.  Hugh  M.  Smith,  of  the  U.  S.  Fish  Commission. 
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CRINOIDEA. 

SEA   LILIES. 

The  crinoid.s  comprise  a  very  irisijrniHcant  pjirt  of  the  /Vx//  Hmrlc  collections, 
and  th<»re  are  no  stalked  forms  amon^  them.  There  are  not  a  half  dozen  specimens 
all  t()geth<»r,  although  there  are  fnij^ments  of  many  arms.  They  n*present  three 
common  West  Indian  spt*cies  of  Cotnntuhh.  collected  at  Hve  ditf(»rent  stations,  and 
mjiy  Im»  distinguished  from  ea<'h  other  by  the  following  characters: 

A.  Mouth  apprr»xiiDHt«'l y  In  ci'iilcr  of  di«k.    i )nil  pinniiUfi  without  a  *"  <-oinb  "  near  tip Autf*Um  hnijmii 

B.  Mouth  at  side  of  disk.    Oral  pinnules  with  a  "  conih"  of  coarse  teeth  <»n  inner  side  near  tip. 

1.  Color  i»ale.     Pinnules  without  minute  spines  or  h<M>ks  on  eaeh  joint ifiinomttnt  m* ridUmali* 

'1.  Color  red-bn)wn.  with  a  longitudinal  black  strifie  on  alxinil  side  of  arui.«>.     Pinnule«<  with 

minute  spin«*s  or  ho«»ks  on  each  joint Afiinom*trti  rubiirinotn 

Antedon  hag^nii  (Pourtale^). 

This  hat*  l)eeii  calleil  the  c'Oiiiiiiones't  crinoid  of  tlio  \Ve*«t  Iiuiien.  It  wa8  first  i-ollected  bv  P<»ur- 
talei<>  in  the  Straits  of  Florida,  and  lias  sinre  lK»en  found  widolv  <listribiitf<l  in  the  ('aribbean  Sea. 
The  calyx  is  alxmt  21)  mm.  aort>ss;  arms  1(K)  mm.  lonjr.  There  is  one  ralyx  and  fra^nents  of  many 
amis  fn»m  station  6067,  whenr  they  wen*  dre<lge<l  on  a  <-oral  Ixjttom  at  over  1()0  fathoms  depth. 
Pourtales  says  the  color  is  '*j»ale-j;reenish,  tnrnin^  white  in  ah'ohol."  The  fragments  of  anns  )>efore 
me  are  ahnost  white,  but  are  ljande<l  with  pale  bnjwn,  and  near  the  l>ase  is  a  longitudinal  pale-brown 
stripe  on  the  alK»ral  side. 

Actinometra  meridionalis  (Ponrtales). 

Originally  des4Tibeil  hy  P<>nrtales  fn»m  sixH'imens  i'olleett*<l  in  Fl<»rida  Straits,  but  now  known  as 
a  eommon  and  wi<lely  di.»itrihute<l  form  in  the  western  Atlantic.     Srjmewhat  larger  than  the  preoe*Ung. 

There  are  4  i-alyifs  of  this  s|KH'ii»s,  with  |H>rtions  of  anns  atta(*he<l,  from  station  tiO^i.  The  longest 
arm  measure<l  125  mm.  There  are  also  fragments  from  station  606<>.  This  s{>eoimen  was  collected 
with  a  trawl  on  a  nx'ky  sand  lK>ttom  at  a  depth  of  from  75  to  172  fathoms. 

Actinometra  rubiginosa  ( Ponrtales) . 

First  des<Til>e<l  from  .**<»uth  of  Florida,  its  range  eastward  lieing  greatly  extende<l  by  its  collection 
at  the  eastern  en^l  of  Porto  Rii'r>.  Alxuit  the  size  of  the  pre<t»«ling  and  more  handsomely  colored. 
Fragments  of  arms  colle<*te<l  with  a  tangle  on  a  coral  iNittom  at  stations  60X8  and  tiOyO,  at  depths  of  16 
to  23  fathcjins,  seem  U*  lie  referable  to  this  si»e<-ies.  They  are  dark  n^ldish-brown,  with  a  longitudinal 
black  strii»e  on  the  alKiral  side. 

Numerous  otber  sjMH'ie.s  of  cririoids  bavo  l)een  colloc-ted  in  the  Cariblx^aii  Sea, 
but  it  is  impossible  to  sjiy  what  forms  may  \>e  exi>4H*ted  to  oc*<*ur  in  the  Porto  Kican 
waters.  It  is  worth  noting,  however,  that  the  three  sjK»cies  collected  by  the  T'/WA 
Ihiirh  are  not  only  all  ('oimituhp  (crinoids  without  stalks,  not  attached  when  adults), 
but  l>elonjif  to  the  lo  arm«Kl  seri(»s  of  that  group.  Several  Comatuhp..  having  15  to  20 
or  more  arms,  may  1h»  l(M>ked  for.  while  other  li>-armed  specie.s  undoubtedly  occur. 
Of  the  stalked  crinoids,  Pfnliwrnni^  tUrorHM  W.  Thomson  has  been  recorded  from 
the  •'  south  side  of  Porto  Rico"  (Fewkes,  Bull.  Mus.  Comp.  Zool.,  vol.  x,  p.  181)  and 
three  other  si>ecies  of  the  same  gcMm.-N  are  also  known  from  the  West  Indies,  all  col- 
lected in  water  of  over  7u  fathoms  depth.  The  curious  \\X.X\'&  Ilolojnm^  which  has  been 
recorded  from  the  north  side  of  Cuba  and  from  Barbados,  may  be  looked  for  attached 
to  rocks  in  comparatively  shallow  water. 
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ASTEROIDEA. 

STARFISHES. 

The  l^hh  Hawl^H  collection  of  stiirfisheH  i.s  of  considerable  interest,  although 
no  new  .species  were  found.  There  are  108  specimens,  representing  11  species,  but 
one-third  of  these  belong  to  a  single  specias  of  AHtropecim,  With  one  exception 
the  species  are  ('oininon  West  Indian  forms,  and  the  list  is  almost  a  duplicate  of  one 
published  in  1898  as  "The  Asteroids  of  Jamaica"  (Johns  Hopkins  Univ.  Circ.,Nov., 
1898).  These  starfishes  are  readily  distinguished  from  each  other,  as  they  represent 
no  less  than  7  families,  and  the  following  artificial  key  will  make  their  determination 
easy,  although  it  is  worthless  for  an}^  other  speciies. 

A.  Rays  shorter  than  <liametc'r  of  disk,  the  general  shape  of  animal  (tcntagonal. 

I.  Size  largt;,  disk  high Ptntaeerot  rcticiikUui.     (7) 

II.  Si/e  very  small,  disk  flat AsUrina  /fAium.    (8) 

B.  Rays  much  longer  than  diameter  (►f  di.vk. 

I.  Rays  more  or  less  flattened!,  and  spiny,  at  least  <m  the  sides. 
«.  Disk  large;  general  form  star-shape<l;  marginal  plates  of  rays  on  npp<'r  side  very  prominent. 

1.  Marginal  plates  without  spines Anirufpectm  nnliUrMU.    (1) 

2.  Marginal  plates  with  ere<'t.  eonieal  spiiurs Atftntjtfrtt'H  dupUcatuM.     (2) 

b.  Disk  smaller,  rays  longer,  marginal  jilales  not  pnmiinent. 

1 .  Rays  y.  Hat  and  long Luidia  iK-iugalcnng,    (5) 

2.  Rays  5,  flat  and  long,  not  spiny  al>ove Luidia  Hnthraia.    (4) 

3.  Rays  5,  Imndiwl  alternately  with  gn^en  or  purple  and  yellow,  somewhat  flatlen<'d,  long. 

and  covered  with  small  spines Luidia  alUmata.    (8) 

4.  Rays  5,  not  much  flattene<l,  short,  blunt,  and  Ix'aring  a  few  (:W  to  60)  eoars<'  spines. . .  Kthinanter  rrtiwi^piHa.  (11) 
II.  Disk  very  small,  rays  very  slender,  and  almost  eylindri<*al. 

a.  Rays  rather  blunt  and  quite  snuM)th. 

1.  Gn>ui>s  of  o[H!nings  through  skeleton  arrange<l  in  regular  longitudinal  n>wson  mys. .  Oi}hidituttnr  fftiiUUnffii.    (9) 

2.  (Groups  of  oi>enings  through  skeleton,  without  any  deflnite  arrangement Litirtia  guildingii,  (10) 

h.  Rays  tapering,  and  more  or  less  spiny,  at  least  tm  sides XitntaMer /tdgens.    (6) 

1.  Astropecten  antillensis  Liitken. 

• 

This  coiiiinon  ntarfish  occurs  thrcMij^lnmt  the  West  Indies,  on  sandy  l)ottoins.  It  is  jijenerally  very 
light  colored,  whitish  or  i)ak»  ])rown,  and  rciu'hcs  a  diameter  of  alxtut  175  nun.  There  are  thirty-six 
specimens  in  the  Fish  Jluwk  collection,  ranj^injr  fn»m  6  to  185  mm.  a<*n)ss.  The  smallest  has  the 
paxilhe  with  (>  or  more  spinelets,  4  mar^^inal  plates  on  eiich  side  of  ray,  and  a  A-'^hajjed  plate  at  tip; 
infero-marginal  platens  with  one  lateral  8j)ine,  the  .second  just  In^ginning  to  apj)ear.  Sjxicimens  12  to  15 
mm.  a<T« >ss  have  the  second  lateral  spine  nearly  as  large  as  the  first,  except  on  the  2  infero-marginal 
plates  at  angle  of  the  rays;  the  paxilhe  spinelets  are  more  graniform.  In  siHi'imens  24  mm.  across  the 
paxilhe  spinelets  an^  nearly  granular.  Small  sjK'cimens  art*  e^Lsily  distinguishtHl  Inyin  small  specimens 
of  the  next  S|K'cies  hy  their  Hatness,  ])n'a<lth  of  rays,  the  paxilhe,  and  hhmtness  of  latt^ral  spines. 

(V>lUH'te<l  at  Arroyo,  Mayaguez,  and  Puerto)  Real. 

2.  Astropecten  duplicatus  (Gray). 

This  species  seems  to  o(!cur  in  deeper  water  than  the  prece<ling  arotmd  Porto  Rico,  hut  may  be 
found  with  it.  There  are  several  differences  U'tween  them,  hut  the  spint^s  on  the  marginal  plates 
suflTiciently  distinguish  dupliratuH.  It  reaches  the  same  size  and  has  the  same  distribution  as  arUiUensiSy 
but  varies  more  in  color,  l>eing  sometimes  ])right  re<ldish  brown. 

There  are  11  sj)ecimens  lK»f(»re  me,  varying  in  size  from  IS  to  178  mm.  across  an<l  in  color  from 
almost  white  to  brownish  orange,  with  feet  re<l,  gniMi,  or  pale  brown.  The  smallest  han  only  4  or  5 
spinelets  on  each  paxilla  and  no  spines  on  su[)ero-marginal  plates. 

Colle<^ted  at  stations  (K)58,  0072,  6084,  tM)85,  60iM,  and  m.Hy,  none  taken  in  less  than  «  fathoms, 

3.  Luidia  alternata  (Say). 

One  of  the  handsomest  starfishes  of  the  West  Indies,  often  found  with  the  two  preceding.  It 
reaches  a  large  size,  250  nnn.  across,  and  its  striking  colors  make  it  very  conspicuous.  There  is  only 
one  small  si)ecimen  in  the  Fish  Hawk  collection  ((55  mm.  across),  from  station  6097,  in  10  fathoms. 
The  colors  are  purplish  and  yellowish. 
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4.  Luidia  clathrata  <Say). 

Common  on  sandy  bottoms*  along  the  ^^outhea?te^l  nja^t  of  the  Unite*!  States  an<l  throughout  the 
West  Indies,  also  o«*urring  in  Bemimla.  It  reaches  a  diameter  of  2(X>  iiiiii.  Color  usually  graWsah 
blue  alx)ve,  light  yellowish  l>eneath. 

Collected  at  stations  6(>^  and  rt<.frv4:  7  siK.i*imens,  the  laripe?«t  2mj  mm.  a<*roc«. 

5.  Luidia  senegalensis  <  Lamarck  i. 

This  curious  and  intereetiug  starfish  «X'<Tir9  on  sandy  In^ttoms  thn»ughout  the  West  Indies,  It 
reaches  a  diameter  of  over  350  mm.  Upjier  surface  grayish  blue;  lower  pale  yellow.  There  are  3 
specimens,  all  inith  9  rays.     The  largest  is  365  mm.  across.      Collecte^l  at  Catai^o,  Mayaguez,  and 

Puerto  Real. 

6.  Zoroaster  ful^ns  W.  Thomson. 

A  large  and  handsome  starfish,  225  mm.  a4:n>ss,  fr»und  in  deep  water  throughout  the  North 
Atlantic.  Its  o^-curreniv  in  shallow  water  at  San  Juan  seems  quite  exceptional.  There  are  2  very  fine 
specimens  labeled  simply  **San  Juan."  whi<'h  I  have  referre*!  to  thL^  si>e<*ies,  though  not  without 
hesitation.  They  answer  very  satb*factnrily  to  Sladen*s  desc'ription  (Challenger  Rcjiort,  vol.  xxx),  Imt 
not  so  well  to  his  figures,  which,  however,  differ  somewhat  from  the  dee»-ription.  esftwially  in  propor- 
tions. The  sjiecimens  liefore  me  have  the  rays  110  nmi.  long,  while  the  radius  of  the  disc  is  only 
8  mm.,  therefore  R  =  14  r.  Perrier.  in  his  description  of  'A.  arklet/i,  speaks  of  superficial  resemblances, 
aborally  to  ^JphidiaM*r,  orally  to  L»(idia^  and  in  these  the  Porto  Rican  specimens  agree  with  ackUyi; 
bat  they  differ  from  that  species  in  having  only  11  longitudinal  rows  of  plates  on  the  rays,  agreeing  in 
that  respect  with  fulgent.  They  also  agree  with  the  latter  species  in  the  granulation  of  the  plates  and 
in  several  other  minor  points,  but  they  are  not  nearly  as  spiny  as  Sladen's  figures.  All  the  differences 
together,  however,  do  not  seem  to  me  to  warrant  the  separation  of  the  Porto  Rican  species  as  new.  It 
is  unfortunate  that  there  are  no  data  to  show  at  what  depth  these  specimens  were  collected;  it  hardly 
seems  possible  that  they  could  have  been  collected  along  shore  or  in  very  shallow  water. 

7.  Pentaceros  reticulatus  (  Linna?us). 

This  is  i>erhaps  the  l^est  known  of  the  West  Indian  starfishes,  lieing  commonly  brought  back  by 
sailors  and  travelers  a«j  a  curio.  It  reaches  a  large  size,  up  to  nearly  0.5  meter  in  diameter.  In  life 
the  color  is  usually  yellowish  or  reddish-orange,  but  when  dried  it  is  more  often  brown.  It  occurs  on 
sandy  or  muddy  bottoms,  in  shallow  water,  throughout  the  West  Indies.  The  FtJth  Ilmrk  collection 
contains  12  small  specimens,  measuring  from  72  to  200  mm.  across.  They  were  collected  at  Mayaguez, 
Ponce,  and  San  Juan.  Mr.  (iray  brought  luack  al»out  50  specimens  of  medium  size,  of  which  2  have  6 
rays  and  2  have  only  4.  The  ambulacral  furrr>ws  of  the  latter  form  a  perfect  cross.  Mr.  (iray  called 
mv  attention  to  the  fact  that  there  are  2  well-marke«l  varietii-s  of  this  starfish,  so  different  from  each 
other  that,  were  connecting  links  wantimr.  they  would  easily  pa.**«  for  distinct  spei*ies.  One  has  the  rays 
acuminate,  the  disc  very  high,  the  skelet<»n  comjiarativeiy  light,  and  the  oral  surface  quite  spiny,  while 
the  other  has  the  ravs  shorter  and  more  n»nnde<l.  the  <lisc-  lower,  the  skeleton  verv  solid,  and  cr)vered 
with  large  tubercles:  oral  surface  more  irranular  an«i  les**  spiny. 

8.  Asterina  folium  Liitken. 

A  very  pretty  little  .«tarfish,  rarely  2t)  mm.  in  diameter,  found  rlinging  to  the  under  side  of  rocks, 

in  shallow  water.     The  color  varies  gn-atly,  blue  >»eiug  the  fin*valeiit  shade,  but  re«l.  yellow,  green, 

and   white  spi-cimens  often  f>ccur.     Found  from    Bermuda  s^mlhwanl  thnMijjhout  the  West  Indies. 

One  small  si»ecimen.  13  mm.  arrrxss.  fnnii  the  reefs  at  Ponce,  is  the  only  repres«.*ntative  in  the  Fij^h  Hawk 

collei-tion. 

9.  Ophidiaster  guildingii  i<irayi. 

Found  amr»ng  i^orals  and  bn>ken  nn-ks  thn»ujrhoiit  the  West  Indies,  but  dfies  not  seem  ia  lie  as 
common  as  the  following,  which  it  suin^rfi^-ially  rest*mbles.  It  rarely  reaches  a  large  size,  50  to  60  mm. 
acnjss  lieing  a  giMwl  average.  The  o>lor  varii^s  from  re<l  ami  yellow  to  purj»lish,  bnjwn,  and  white. 
Three  average-size*!  s|»ecimeus  of  this  si»e<*it>  were  collecte<i  at  Ponce. 

10.  lanckia  gxiilding^  (Gray). 

A  very  common  starfish  from  Bermuda  southwanl,  occurring  among  corals  and  broken  rocks.  It 
reaches  a  much  laiger  size  than  the  preceding,  a  big  specimen  measuring  200  mm.  acroes;  but  it  is 
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generally  much  less  than  100  nun.  in  diameter.  Color  very  variable;  some  are  light  brown  with  dark 
blotches,  some  chocolate  brown,  some  purplit^h  brown,  and  some  almost  black.  Rays  very  variable  in 
size  and  nnml)er,  a  specimen  with  5  equal  rays  being  a  rarity.  It  is  not  uncommon  to  find  a  single 
ray  creeping  aVxiut  by  it^lf,  and  s(H>ner  or  later  such  a  ray  reproduces  a  new  disk  an<l  4  or  5  new  rays. 
This  remarkably  varia])le  si)ecies  is  represente<l  by  16  spe<*imens  in  the  Fish  Ifauh  collection  and  2  in 
Mr.  Grav's  collection.  Of  these,  9  have  6  ravs,  6  have  o  ravs,  1  has  4  ravs,  and  2  consist  of  onlv  1  rav 
each.  Very  few  have  the  rays  even  approximately  ecpial,  and  in  no  less  than  (5  si)e<nmens  1  ray  is  so 
much  larger  than  the  others  that  it  is  clearly  reproducing  a  new  disk  with  the  rays.  In  these  the 
madrepore  plate  is  usually  lacking,  but  in  one  of  them  there  are  3.  Of  the  other  12  specimens,  9 
have  2  madrepore  plates,  1  has  1,  and  the  2  single  rays  have  none. 
Collected  at  Ensenada  Honda  (Culebra),  San  Juan,  and  Ponce. 

11.  Echinaster  crassispina  Verrill. 

This  starfish  belongs  to  an  entirely  different  onler  from  the  prece<ling.  It  is  seldom  100  mm. 
across,  and  is  reddish  brown  or  yellowish  brown  in  color.  Its  exact  range  is  not  known,  but  it  is 
considere<l  by  some  writers  as  identical  with  E.  apijutmiJ^,  which  <K'curs  on  muddy  l)ottoms  and  among 
mangroves  tliroughout  the  West  Indies.  Eleven  specimens  from  Catafio,  8an  Juan  Harb<jr,  and 
Puerto  Real  and  stations  6059,  6072,  and  (>091  vary  much  in  color,  from  bright  yellow  brown  to  dark 
red  brown,  but  agree  very  well  in  general  form  and  apj>eaninci\  The  largest  has  R=48,  r=ll,  R=4jr; 
the  smallest  has  R=18,  r=4,  R=4}r.  In  others,  R=8r,  R=4r,  and  R=or.  They  are  all  clearly 
representatives  of  Verrill's  si>ecie8  crassispina.  Sladen  gives  cramspin<t  as  a  synonym  of  spirumm  Retzius, 
but  these  Porto  Rican  specimens  are  so  easily  distinguished  from  Jamaican  specimens  of  spinosiiSy  that 
it  seems  better  to  use  Verrill's  name.  The  short,  blunt  arms,  with  the  rather  few,  very  coarse  spines, 
are  quite  characteristic,  and  none  of  the  specimens  before  me  have  the  bright-red  color  of  the  Jamaican 
spinoaus. 

Several  other  starfishes  may  be  looked  for  on  the  shores  of  Porto  Rico,  as  they 
are  common  in  other  parts  of  the  West  Indies.  They  are  closel}"  related  to  those 
already  listed,  and  may  be  found  in  similar  situations.  Astropectev  articnlattcs  (Say) 
ma}'  be  distinguished  from  either  of  the  Astropectens  given  above  by  the  presence  of 
a  small,  blunt  tubercle  on  the  marginal  plates  near  the  tip  of  the  ray,  but  there  are 
no  spines  on  these  plates.  In  color  and  general  appearance  this  species  approaches 
antillensis  very  closely.  AsteH^ia  minuta  (Gray)  is  smaller  and  less  pentagonal  than 
folium^  and  the  color  is  pretty  uniformly  white.  The  plates  along  the  edges  of  the 
furrows  in  which  the  feet  lie  carry  2  or  3  spines  on  their  free  margin  (not  4  or  5,  as 
xnfolunn)^  and  the  plates  in  the  interradii  of  the  upper  surface  carry  only  1  spine 
(I'areh'  2)  instead  of  3  or  4,  as  in  /W//////. 

Another  stjirfish  allied  to  Axfrrlna  is  Sfegna^fcr  irtMsell  Perrier.  This  form  is 
somewhat  larger  —20  to  85  mm.  across  and  having  the  disc  rather  high  (4  to  7  mm.). 
The  whole  animal  is  covered  with  a  thick,  granular  skin,  which  conceals  the  under- 
lying plates.     The  color  is  whitish.     It  occurs  under  rocks  with  AMftrhm  and  Linckia, 

If  Kchtna^Hter  t<j)in<min  is  a  different  species  from  E,  crai<><!^^p!tia.  probably  it  also 
occurs  in  Porto  Rico.  It  may  be*  recognized  by  rather  long,  tapering  arms,  R>5r, 
numerous  small,  sharp  spines,  and  its  deep  but  bright  red  color.  It  is  a  handsome 
stiirfish,  and  should  be  easily  recognized.  P()ssi})ly  .i.s7<r///.v  trnul^^pijui^  which  occurs 
in  the  B(*rnuidas,  or  some  other  Asfrria.^.  may  occur  in  Porto  Rico.  The  genus  may 
be  recognized  l)y  the  absence  of  marginal  plates,  by  the  irn^gular  mesh  work  of  the 
skeleton  on  th(»  upper  side,  and  the  numerous  spines  of  various  sizes.  A,  timmpina 
has  a  variable  number  of  arms,  4  to  1^  but  usuallv  7.  The  c-olor  is  reddish  vellow. 
with  more  or  less  violet  marking. 
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OPHIUROIDEA. 

BRITTLE-STARS,  SAND-STARS,  SERPENT-STARS,  ETC. 

The  brittle-Stars  make  up  bv  far  the  largest  and  most  interesting  part  of  the 
collection  of  echinoderms  made  by  the  F!sh  ILiwl\  There  are  about  550  sjjecimens, 
representing  49  species,  of  which  no  less  than  7  seem  to  be  new  to  science.  In  spite 
of  the  fact  that  the  ophiunins  of  the  West  Indies  have  been  long  and  carefully 
studied  by  some  of  the  best  systematists  in  the  world,  so  great  is  their  number  and 
so  extraordinary  their  variety  that  almost  every  collection  of  any  size  adds  something 
new  to  the  list.  This  is  especially  true  when  collecting  with  a  tangle,  for  a  dredge 
or  ti*awl  is  of  little  use  on  a  }>ottom  covered  with  coml,  while  a  tangle  (juickly  gathers 
up  any  objects  as  rough  as  the  ordinary  brittle-star.  Of  course,  on  siindy  or  muddy 
iKittonjs,  where  the  ophiunuis  are  buried,  a  dredge  or  trawl  is  better.  Half  of  the 
si)eciully' interesting  forms  collected  by  the  Fish  ILnrh  were  taken  with  the  tangle; 
all  but  one  or  two  of  the  remainder  were  taken  with  the  dredge  or  7-foot  trawl. 
Aside  from  those  which  are  new,  there  are  several  species  of  very  great  interest  on 
account  of  the  considerable  extension  of  their  range  or  the  discovery  of  their  pres- 
ence in  shallow  water  when  previously  known  only  from  considerable  depths.  There 
are  17  species  which  were  collected  along  shore,  the  remaining  31  having  been  taken 
at  depths  of  from  4  to  231  fathoms.  In  the  study  of  this  collection  Professor  Verrill's 
recent  papers  on  West  Indian  Ophiurans  (Trans.  Conn.  A(*ad.,  vol.  x,  pt.  2)  have 
been  of  the  greatest  value,  and  his  classification  and  nomenclature  have  been  adopted 
in  the  following  list  except  in  one  or  two  instances. 

The  following  very  artificial  key  to  the  brittle-stars  of  Porto  Rico  (on  pp.  240- 
241)  is  rendered  more  or  less  technical  on  account  of  the  large  number  of  species  and 
the  close  relationship  between  man\'  of  them.  Consequently  it  has  been  necessary  to 
make  use  of  certain  terms  that  mav  not  be  readiJv  understood  bv  one  not  familiar 

»  »  mi 

with  the  group.     These  terms  jire  herewith  briefly  defined  in  order  to  make  the  key 
thoroughly'  intelligible: 

Adf/ral  platejf. — A  mir  of  .small  plates  at  the  l>a.«<*  of  the  jawH,  proxiinally  clone  to  the  oral  shield.'^. 
Ann-romh. — A  series  of  very  small  teeth-like  proje*<*tions  or  |»apilhe  W>nlerinjf  the  plates  of  the  disk  at 

the  ba«^  of  tlie  arm  in  the  genus  Oj/hiiMjh/jthn. 
Arm-ifpinesf. — The  spint^s  lK)rne  on  the  side  of  the  arms;  the  niimlier  of  arm-spines  is  the  numJ^er  in  a 

single  verti(^-al  row. 
Dufk. — The  wxly,  as  distin^iishe<l  from  the  anns,  esi»e4'ially  the  npiH*r  si<le  of  the  iHnly. 
Distal. — Away  from  the  mouth;  toward  the  tip  of  the  arm, 
Jauit. — The  five  triangular  Inxlies  which  surround  the  mouth,  each  one  made  up  of  several  plates  and 

l)earing  the  oral  i)apill;e  and  t«j<»th  i>apilhe. 
f/rai  }Mipilh . — The  teeth-like  i»rojections  on  the  sides  of  the  jaws. 
Onil  ^h'nhh. — Tlie  lan^e  plates  lying  one  in  each  interradius  Unween  the  liases  of  the  arms,  on  the 

un<ler  side,  just  outsi<le  the  lms<^  of  the  jaws. 
Prorimnl. — Towanl  the  mouth  or  l«iL<e  <»f  the  anns. 
liafHal  .'<hir/fh. — Ijirge  plat(*s  on  the  surface  of  the  rlisk,  arrang«*<l  in  pairs  at  the  hasi*  of  tlie  arms;  they 

may  l)e  very  large,  or  small,  or  entirely  conc(?ale<l;  the  two  shields  of  a   i»air  may  he  cloee 

together  or  widely  sejiarati^l. 
Tentnrlt'  jnjnu. — ()j)enings  on  under  side  of  arm,  through  which  tentacles  project  in  the  hving  animal. 
Teidnrlf  m^ilex. — Small  sc*ales,  just  f>utside  the  under-ami  platt^  and  close  lx»side  the  tentacle  pores. 
TfxAh  fxipHUr. — Tlie  t(»eth-like  prr>ji*ctions  at  a|)ex  of  jaw. 

Ciiffer-ftrin  plnUs. — The  longitudinal  row  of  plates  covering  the  lower  snrfat^e  of  the  arms. 
rpper<trm  phih:^. — The  longitudinal  row  of  plates  covering  the  upper  surface  of  the  arms;  usually  they 

form  a  single  continuous  series,  but  sometimes  they  are  widely  separated  from  each  other, 

and  occasionally  there  are  additional  rows  composed  of  supplementary  plates  on  each  side. 
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Key  Up  Oil'  Brittlt'-Sfara  of  P(/rto  Rico. 

A.  Amm  itot  rnjKihlr  o/ltrhi;/  reriiciUli/  citilv^l;  ilin^k  nhnrphj  »rt  nff/ntm  nrvus. 

I.  Ann-spines  short,  sin(K)th.  on  dintHl  c<iK»'  of  si«i<'  arni-platvs,  clost'ly  appn'rvseil  t(»  arm. 

a.  Disk  rovcred  with' niu*  granules. 

a\.  Arin-spiiu's  S  to  10.  short,  broad,  tMiiiai;  arnis  compamtively  sliort.  aliont  3  limes  diamcti'r  of  disk; 

radial  shields  covered:  adonil  plates  e<»ver«.Ml  by  granules.. 0/>/riMra  ftrrptcaiMia.  (2) 
n2.  Arm-spines  7  to  h.  slender,  e«iual:  arms  more  than  3  limes  thediamelerof  disk;  radial  shields  covered; 

ad(»nil  plates  naked (Pjthiurn  brrtuftjiinn.     (3) 

a3.  Arm-spines  H  to  y.  the  lowest  the  lonjrest;  nulial  sliields  covered OjiUinrn  apprenfa.     (1) 

«4.  Arm-spine.s  (".  to  S,  the  lowest  the  lonjfesi;  radial  sliields  naked:  color  nA\s'  srray Ophiura  cinerea.     (4 ) 

<i5.  .\nn-spines  M  to  9,  the  lowest  the  longest:  radial  shields  naked:  color  purplish  red Ojthiura  rvbicunda.     ( 5) 

b.  Disk  covered  with  scales  or  plates. 

bl.  Upper  arm-plates  with  supjilenn^ntary  plates  (»n  each  side;  ana  spines  1  to  6 OphuArpU  elcgnnf.     (6) 

62.  rpiKT  arm-plates,  without  supplementary  plates. 
c.  liadial  shields  sepamted  from  f^enital  plates  by  a  |Miir  of  plates,  which  tK*ar  on  their  pn>ximal  edKC 

a  row  of  bead-like  papilhe,  similar  to  those  on  distal  tnlge  of  radial 
shield.  This  makes  the  radial  .shields  apfK'ar  tis  thoUKh  cracke<l  trans- 
versely, cjich  side  of  the  crack  lK*arini?  a  n>w  of  little  papilhe. 

(fphutfhi/rtitJt  (fttcfii.     (10) 
re.  I<a<lial  shields  not  jis  alnive. 

tl.  No  tentacle-iM)res  iH'ytmd  the  basjil  arm  joints, 

t.  Disk-scales  rou^h  and  swollen;  an  ere<'t  »*j)ine  on  each  of  several  basal  arm-plates;  arm-spines  2. 

OpUiomuHiuvi  itrulptuni.     (14) 

rr.  Disk-scales  smooth:  underarm  plates  persisting  nearly  to  end  of  arm:  arm-spines  3. 

Ophionnutiuui  rburwum  tleij<i7if.     (13) 

cee.  Disk-M'ales  sm(X)th,  rather  few;  no  under-arm  plates  Iwyond  third  or  fourth;  arm-.spine.s  4  to  6. 

Ophiomimnm  I'alidum.    (15) 

fid.  Tentacle  pores  to  end  of  arm. 

/.  Not  more  than  2  tentacle-^^cales. 

g.  Small  seyxarated  radial  shields;  4  to  5  arm-spines,  lowest  hmgest Ophiozima  impretmx.    (7) 

gg.  Radial  shields  large,  slightly  separated;  arm-spines  3  (rarely  4)  subequal...Op/tio:oim  nivcn  compla.    (8) 

ggg.  Riidial  shields  large,  with  a  blunt  spine  on  the  outer  end;  arm-spines  3 Ofihiozona  lefUffUata.    (9) 

Jf.  Tentacle-scales  3  or  more. 

h.  Papilhe  of  arm-comb  small,  almost  l>ead-likc Ophutglypha  robuMa.    (12) 

hh.  Papill?e  of  ann-comb  sharp  and  cylindrical typhUtgbjpha  Ijnngmani.    (11) 

II.  Arm-spines  rather  l<mg,  more  or  less  at  an  angle  to  arm,  and  oft«'n  rough  or  thorny, 
a.  Disk  covered  with  little  granules. 

al.  Disk  granules  coarse  and  uneven;  no  tooth  yiapilhe;  basal  onil  papilhe  very  wide;  arm-spines  3. 

(>]thio9tigmn  iMfimnthum,     (40) 
«2.  Disk  granules  even;  numerous  tooth-papillae;  arm-spines  I  to  (>. 

h.  Two  tentacle-scales '. (^phiocftmn  (Thinafn.    ( 19) 

bb.  One  tentacle-scale. 

r.  Color  almost  bhn'k;  under  side  aii<l  csfK'i'ially  tentacles  rusty  red Ophutrmun  riimi..     (21) 

cc.  Color  light  l>n)wn;  anns  banded  with  darker Oiihitu'tmm  pumiUi.     (20) 

an.  l)isk  mon*  or  les*»  covered  with  scattered  spines,  si>inules  or  thorny  stumps. 
b\.  No  oral  f>apilla;:  arm-spines  5  to  10.  long,  glassy,  thorny. 

c.  Disk  beset  with  inimerous  tritid  stumps,  among  which  there  are  often  a  few  sleinler  spines. 

Ophhtthrix  angulata.     (16) 

re.  Disk  best't  with  slender  spines Ophinthrix  (craU'dii,     ( 17) 

rrr.  Disk  with  a  few  long  slender  .spines;  arm-spines  very  long,  slender.  n)Ugh  and  glassy.. <>/i/jiV///ir/,r  stimsonii.     (18) 
b'2    Oral  papilhe  few.  rarely  more  than  2  on  a  .side:  arm-spines  i  to  7.  sm(»olh  to  the  nake<l  eye, 

d.  Size  largi".  disk  over  10  mm.;  col<»r  v<'ry  dark:  arms.'),  very  long:  arm-spines  7 ()]>hinrfi.'<  Ittngibnirhia.     (25) 

(Id.  Size  small,  disk    n«»t    often  over  7  mm.;  colors  gn'cn   and  white;  arms  usually  (».  rather 

short :  arm-spines  7 Optnarth  hrlmi.     (24) 

ddil.  Size  small;  colors  purple  and  white;  ('•  arms:  ann-spines  4 Ophuictiit  ioricntn.     (26) 

b  3    Oral  papilhe  numerous.  1  or  n»ore  on  ea<*h  side. 

f.  Oral  shield  touches  the  sid*'  arm  plate  on  each  si<le. 
/.  Kadial  shiehls  long,  narrow,  and  partly  covered. 

//.  .\rms.  r>.     Rows  of  spines  cl«»sely  appn»xiinate  dorsally fPplnarnuihnbidcuUiin.     (41) 

gg.  Arms.  «"..     Rows  of  spines  not  approximate  d(»rsiilly OphinauUha  ophiactoidtH.     (42) 

//.  Radial  shields  broad  and  thin,  one  «»verlapi»ing  the  other OphiniUinthnrti  ftpiui»*iina.     (45) 

a\  Onil  shield  sei>arat«'<l  from  the  side  arm-plate  by  a  corner  of  the  adoral-plate Ophittpri^U  hirnfUa.     (44) 

c.  Disk  coveri^il  with  scale-'  or  snnK>t]i  skin,  without  sjiines  or  th«»rny  stumps. 
r  1.  ri»|>er  arm-plate>  with  supplementary  plates  on  each  sid*'. 

h.  Color    pale    bluish,   yellowish,   or    whitish;   arms    yellowish,  bande<I   with   brown: 

usually  a  network  of  Mne  br<»wn  lines  on  <lisk Opfn'ont rr in  rttirulala.  (39) 

hh.  Color  reddish-bn)wn:  arms  bantled  with  darker Ophinmrrin  dubUi.  (37) 

hhh.  Color  olive-green,  sjM>tte<l  with  yellowish OphiourrrU  oHvacca.  (38) 
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c  2.  Upper  ann-plates  without  rapplementAry  plate*. 

i.  Ann-€pine9  loni?.  i^laaRv,  numentu.**  (K>:  sizv  lar^e  (disk  over  10  mm.  in  diameter): 

c*>lor  dark  brown Ophialr^rn  glnhra.    (43) 

ii.  Arm-spines  rather  short,  not  glawy.  niimeruiis;  size  medium:  color  various,  but 

disk  usually  speckled:  wales  ver>'  minute. 

k.  Disk  reddish  or  gray,  spotted  with  black:  arm-spines  G  to  7 Ophioprila  riUeL    (23) 

kk.  Disk  grniyish.  spotted  with  orange:  arm-spines  6  to  ]  1 OphuipttUa  /ulra,    (22) 

III.  Arm-spines  8h<»rt.  3  to  7;  size  small:  arms  long:  olor  of  disk  grayish,  arms  very 
light:  scales  very  distinct. 
/.  Oral  papillae  2,  one  on  each  side  at  tMse  of  jaw  and  1  at  the  tip:  middle  of  jaw 
edge  bare:  arm-spines  4  or  more, 
m.  Tentacle-scale  1:  radial  shields  twice  as  long  as  broad:  4  to5fihort,  blunt 

arm-spines Amphiura  BtimpmuL     « 28) 

mm.  Tentacle-ttcales  2:  radial  shields  three  times  as  long  tL»  bniad:  6  tapering 

arm-spines A  mphiura  jlrruotn.     (27) 

mmm.  Tentacle-scales  2,  at  base  of  arm:  radial  shields  twice  as  long  lui  broad;  6  to 
7  short  arm-spines.  2  next  to  the  lowest  with  little  ho(lk^  on  the  end. 

Amphiura  bihamula,     (29) 
U.  Oral  papillae  3  on  each  tdde.  the  distal  one  very  wide:  arm-spines  3. 

n.  Arms  very  long  and  slender,  more  than  8  times  diameter  of  disc Amphipholis  goffiL    (30) 

iia.  Arms  less  than  8  times  diameter  of  dbtk. 

o.  Radial  shields  short  and  joined Amphipholi*  limbaia.     (31) 

oo.  Radial  shields  long  and  narrow Amphiphoti*  tubtUi*.    (32) 

UL  Oral  papillx  3  or  4.  subequal  or  the  distal  one  smallest:  arm-spines  3.  rarely  4. 

p.  Tentacle-scale  1 AmpModia  pulchdla.    (34) 

pp.  Tentacle-scales  2. 

r.  Oral  shield  elongate:  arm-spin^;  more  or  less  acute Amphiodia  riUei,    (35) 

rr.  Oral  shield  ovate,  broadest  pmximally;  arm-spines  flat  and  wide  at  tip. 

Amphiodia  planitpina,     (S3) 
UU.  Oral  papillae  5,  unequal:  radial  shields  widely  separated:  arm-spines  3. 

Amphioplu*  tieamsiL     (36) 
e  3.  Upper  arm-plates  altogether  wanting  or  consb^ting  of  a  number  of  small  indistinct  pieces. 

f.  Upper-arm  plates  wanting:  size  small,  disk  5  to  6  mm.  in  diameter. 

Ophio^colex  smtrfwj.    (46) 
**.  Upper-arm  plates  indistinct,  of  several  pieces  on  each  side:  .size  large, 

disk  15  to  25  mm.  in  diameter Ophiamym  puxidKi.     (47) 

B.  Arm*  gUndrr.  capabU  of  being  rertirally  ci/ileil:  <ii*k  rrry  fmaiL,  not  tharply  mi  offjrtim  arm*. 

I.  Color  yellowish-bn»wn:  arm.'*  covered  by  a  granulated  skin AMntt^hema  oiigarUs.     (49) 

II.  Color  brown  and  white:  arms  ringed  by  regular  raised  belts  of  close-set  nodules A^nrporpa  anntdata,    (48) 

The  aser  of  this  key  must  l>e  c^autioned  that  it  is  of  no  vahie  except  for  the  species 
included.  Moreover,  in  the  case  of  large  genera  like  Ophioglypha.  Ophiomusium^ 
Amphiura.  and  Ophiacantha^  several  species  might  answer  to  the  very  brief  descrip- 
tions given  to  the  Porto  Rican  forms,  though  the  attempt  has  been  made  to  have  these 
descriptions  reasonably  exclusive.  It  is  believed,  however,  that  the  ordinary  littoral 
forms  can  be  easilv  and  accuratelv  determined  bv  means  of  this  kev.  The  charac- 
ters  show  much  more  plainly  in  dry  specimens  than  in  fresh  or  alcoholic  material, 
and  this  is  particularly  true  of  the  covering  of  the  disk  and  the  upper  and  under 
arm-plates. 

id— F.  C.  B.  IWX)— 16 
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1.  Ophiura  appressa  Say. 

Very  <M>uimon  from  South  Carolina  and  BcrniiKla  t«»  Brazil,  foiin<l  in  mtnilar  situations  with 
0.  bn'viitplna,  vvliich  it  closely  re8einl)le«  in  size  and  color.  Oral  shields  usually  wider  than  long,  hut 
even  this  difference  is  not  very  constant.  Small  si)ecimens  of  the  two  s|)etues  are  distinguishahle  with 
difficultv. 

There  are  27  siKHrimens  of  thissjxH'ies  in  the  Finh  Hawk  collection,  varying  greatly  in  size  and  irolor. 
Taken  at  Ponce,  Ensenada  Honda  (Culehra),  Cal)allo  Blanco  and  Guanitra,  and  at  stations  6088  and 
6093.     Mr.  Gray  took  this  si)ecie8  at  San  Juan,  also. 

2.  Ophiura  brevicauda  Lyman. 

This  handsome  ophiuran  is  common  in  shallow  water  from  Flori<la  eastward  throughout  the 
West  Indies,  found  under  stones  on  sandy  l)ottom.  The  disk  may  l)e  20  nun.  in  diameter.  The  color 
varies  to  an  extraonlinary  degree  from  green  or  hlue  and  white  to  pink  and  white,  hut  most  of  the  Porto 
Rican  sinxrimens  are  cohalt-hlue  and  white. 

O.  hrev'irandn  is  represented  hy  25  specimens  from  Ponce,  Ensenada  Honda  (Culehra),  Caballo 
Blanco,  Puerto  Real,  and  station  6076.     Mr.  Gray  took  it  at  San  Juan. 

3.  Ophiura  brevispina  Say. 

This  is  also  a  variahle  and  handsome  spei'ies  found  with  the  preceding  and  not  always  easily 
distinguished  from  it.  It  does  not  reach  quite  such  a  large  size  and  the  prevailing  colors  are  shailes  of 
green,  gray,  and  red.     The  oral  shields  are  usually  ovoid  in  outline. 

This  species  is  widely  distrihute<l  from  Bermuda  to  Brazil.  Twenty-seven  spivitnens  from  Porto 
Rico  vary  in  color  from  uniform  grayish  white  to  pink  and  white  or  green  and  light  brown.  They  were 
collected  at  Ensenada  Honda  (Culehra,)  Arroyo,  Puerto  lieal,  and  stations  6079,  6080,  6086,  and  6096. 

4.  Ophiura  cinerea  Lyman. 

This  rather  somber-i^olortHi  brittle-star  is  found  thmughout  the  West  Indies  from  Florida  to 
Brazil,  occurring  under  rocks  with  the  preceding  forms.  It  reat'hes  a  large  sizi*  (25  mm.  in  diameter), 
hut  the  arms  are  comparatively  short,  not  more  than  4  times  the  diameter  of  <lisk.  The  color  varies 
little,  except  in  intensity.  In  large  si)ei'imens  the  upi)er  ann-plates  are  usually  broken  into  several 
pii'i'es. 

Sixty-three  spe<*imens  of  O.  nnerea  were  obtaine<l,  i^hiefly  from  Ensenada  Honda  (Culehra),  2 
from  Puerto  Real.  The  largest  has  the  disk  28  mm.  in  diameter  anti  arms  67  mm.  long.  Mr.  Gray 
found  the  species  common  at  San  Juan. 

5.  Ophiura  rubicunda  Lyman. 

This  large  and  handsome  species  seems  to  l>e  the  least  conmion  of  the  five  members  of  the  genus 
found  in  Porto  Rico.  It  has  been  taken  at  the  Tortuga**,  (-aj^e  Florida,  St.  Thomas,  and  (Vilon,  and 
pmbably  occurs  throughout  the  West  Iniiies,  l>eing  found  under  or  among  stones  and  coral  in  shallow 
water.  It  reaches  a  diameter  of  25  mm.,  and  the  arms  are  5  to  6  times  as  long.  The  color  varies 
somewhat,  but  is  always  more  or  less  reddish. 

Only  3  specimens  were  obtaine<l  hy  the  Finh  Ilawky  hut  one  of  them  is  a  very  fine  one,  the  disk 
23  mm.  in  diameter,  the  arms  135  mm.  long.  It  was  taken  at  Ensimada  Honda  (Culehra),  while  the 
other  2  are  from  Ponce  and  station  ()0i>7. 

6.  Ophiolepis  eleg^ans  Lutkeu. 

A  handsome  siwcies,  reaching  a  diameter  of  18  mm.,  though  usually  smaller;  the  arms  are  only 
2  to  3  times  as  long.  The  upi>er  surface  is  variegate<l  brown,  gray,  and  white;  l)eneath  it  is  pure 
white;  the  arms  are  Imndtnl, 

O.  chujam  is  found  from  South  Carolina  south wanl  through  the  Wwt  Indies  in  water  of  from  2 
to  30  fatho'MS  <lepth.  A  single  s|>e<'imen  was  taken  at  station  «K)8li.  The  disk  is  8  mm.  across  and 
the  arms  are  only  17  mm.  long.  There  are  4  arm-spines  on  most  of  the  joints,  but  1  has  5,  and  a 
few  have  oidy  3. 
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7.  Ophiozona  impressa  (Lutken.) 

Fn>iii  Floriila  U*  St.  Tlioina?  ami  Jamaica,  iL»»iially  in  shallow  water  alon^  shore,  under  or  anions' 
Htones  or  eoral.  It  reac*hes  a  diaraeter  of  15  mm.,  the  anns  4  to  5  time?*  as  lonjr.  Vaiiegate<l  dark 
hn>wn  an<i  white  above,  pale  yellowish  brown  l)eneath;  anns  regularly  l»ande<i.  Five  specimens,  all 
from  Ponce. 

8.  Ophiozona  nivea  compta  Verrill. 

Thin  siKvifs  f)ceurs  throughout  the  Wei?t  Indies  in  water  of  fn^m  50  to  40()  fathoms.  It  reaches  a 
diameter  of  16  inm.,  the  arms  2  or  3  times  as  long.  The  color  is  whitish.  In  typical  uirca  the  radial 
shields  are  not  sefiarate^l. 

One  specimen  from  station  6050. 

9.   Ophiozona  tsssellata  Lyman. 

This  easily  nn-ognize^l  species  is  found  thnjughout  the  West  Indies,  but  only  in  deep  water,  60  to 
300  fathoms.     It  is  smaller  than  the  prece<iing,  but  similar  to  it  in  color. 

There  is  a  single  Ophiozona  from  station  6067,  which  is  oidently  this  sjHH-ies. 

10.  Ophiothyreos  goesii  Ljungman. 

This  curious  little  ophiuran  (under  10  umi.  in  diameter)  is  plain  grayish-white  in  color.     It  has 
been  taken  at  various  stations  in  the  West  Indies,  but  only  in  water  of  over  80  fathoms  depth. 
One  small  specimen  from  station  6067. 

11.  Ophio^Iypha  Ijun^mani  Lyman. 

Previou.*»lv  taken  only  off  the  coast  of  Brazil,  where  it  was  found  on  nmddv  bottom  in  350  fathoms. 

mm  ' 

Thec<»lor  is  gray.  The  disk  reaches  a  <iiameter  of  8.5  mm.;  the  anus  about  5  times  as  long.  The 
Porto  Rican  specimens  were  taken  on  the  north  and  west  sides  of  the  island  on  a  bottom  of  sand  and 
mud  in  20  to  45  fathoms. 

There  are  5  specimens  of  an  Ophioglypha  from  stations  6051,  6062,  and  6064,  which  are  probably 
this  speci€»s.  They  differ  irom  Lyman's  de:»i*ription  only  in  the  shape  of  the  under-arm  plates  and  in 
the  pres?em-e  of  but  t  oral  papilhe  (3  on  each  side").  They  are  tvrtainly  nearer  to  this  species  than  to 
lepitUty  which  was  taken  by  the  i'hnUnujer  off  the  Bermudas  and  in  other  parts  of  the  western  Atlantic, 
an<l  which  belongs  to  the  same  section  of  the  genus.  The  type  of  Ijungmani  was  taken  in  350  fathoms, 
9  degrees  south  of  the  equator,  so  that  its  presence  in  shallow  water  off  Porto  Rico  is  certainly  note- 
worthy. The  largest  specimen  liefore  me  has  a  dL«k  6.5  mm.  in  diameter  and  arms  about  20  mm.  long. 
The  type  of  Ijungninni  had  the  disk  8.5  mm.  in  diameter  and  arms  45  mm.  long. 

12.  Ophioglypha  robuata  Ayres. 

This  northern  si>ecies  is  quite  small,  rarely  10  mm.  in  <iiameter;  the  arms  about  4  times  as  long. 
The  color  iii  alcohol  is  grayish  white  but  the  living  animal  is  said  to  be  gray,  reddish,  or  violet,  with 
the  arms  barre<l.  In  the  north  it  occurs  from  low-water  mark  to  18  fathoms,  but  the  specimens  from 
Porto  Rico  were  all  dre<lge<i  in  water  nearly  100  fathoms  deep. 

A  species  of  Oph'utglypha  was  taken  at  stations  6050  and  6067,  1  specimen  at  the  former  and  14  at 
the  latter.  They  seem  to  belong  to  this  northern  sjiecies,  tht»ugh  differing  slightly  in  the  shape  of  the 
under-arm  plates  and  radial  shields.  But  all  the  spe<*imens  are  small  (3  to  5  mm.  in  diameter)  and 
they  vary  more  or  less  among  themselves.  It  is  i)OSwLble  they  are  the  young  of  O.  acerraier^  a  iHjuimon 
West  Indian  species,  of  which  no  specimens  were  taken. 

13.  Ophiomusium  ebumeum  elegana  Verrill. 

This  spet*ies  occmv  on  rocky  bottoms  in  75  to  500  fathoms,  from  Cuba  to  Porto  Rico  and  south- 
wanl.     Color,  whitish.     It  reaches  a  diameter  of  12  mm.;  the  arms  about  4  times  as  long. 

There  are  12  spei-imens  of  fyjthinmumun  rhurueum^  11  frf»m  station  6070  an<l  1  from  6063,  in  the 
Fifh  Ilatrk  collection,  all  Udonging  to  the  variety  descrilied  by  Verrill  from  **off  Havana.'*  They  vary 
in  size  from  5  to  10  mm.  in  diameter. 
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14.  Ophiomusium  sculptum  Verrill. 

This  species  has  l)een  taken  previously  only  on  eoral  l)ott/)m,  in  100  fathoms  of  water,  off 
Habana,  Cuba.  The  color  is  very  jiale  grayish  white.  It  reaches  a  diameter  of  9  mm.,  the  anns 
not  quite  3  times  as  long. 

This  Ophiomusium  is  represented  in  the  collection  by  4  specimens  from  station  6067.  They  agree 
perfec!tly  with  Verrill's  description,  except  that  there  are  accessory  spines  on  the  first  3  or  4  arm 
joints,  of  which  he  does  not  speak.  The  differences  between  this  species  and  acuferum  Lyman  seem 
to  me  to  be  very  unimportant. 

15.  Ophiomusium  validumi  Ljungman. 

Taken  at  several  West  Indian  stations  in  water  varying  from  60  to  1,500  fathoms.  Koehler 
reports  it  also  from  the  Indian  Ocean  **  north  of  Lacquedives."  Yellowish  white  in  color  and  very  stiff 
and  hard  in  appearance.     It  is  somewhat  less  than  10  mm.  in  diameter;  the  arms  about  4  times  as  long. 

There  are  4  very  tine  specimens  of  an  Ophiomusium  from  station  6070,  which  I  have  referred  to 
this  si)ecies  after  nmch  hesitation.  They  differ  from  the  description  and  figures  of  vtUidum  as  given  by 
Lyman  (Challenger  Report,  vol.  v)  in  several  important  particulars,  but  the  differences  are  not  such  as 
to  warrant  the  establishment  of  a  new  8}>ecies.  There  are  more  plates  on  the  upper  surface,  a  few  more 
on  the  oral  surface,  the  radial  shields  are  separated  by  a  row  of  plates,  and  there  are  5  arm-spines,  of 
which  the  lowest  is  very  small  and  close  to  the  fourth,  which  is  the  longest.  These  specimens  are  thua 
intermediate  between  validum  and  lymani,  but  are  clearly  much  nearer  to  the  former. 

16.  Ophiothrix  an^ulata  Ay  res. 

This  small  brittle  star  (7  to  10  mm.  in  diameter)  is  very  common  from  Chesapeake  Bay  to  Rio 
Janeiro,  occurring  chiefly  among  corals  and  seaweeds.  The  color  is  extraordinarily  variable,  usually 
some  shade  of  purple  or  brown,  with  a  very  distinct  longitudinal  white  stripe  on  the  upper  side  of  the 
arm;  sometimes,  however,  this  strii)e  is  dark  or  even  entirely  wanting. 

Eighty  specimens  of  this  widely  distribute<l  and  very  variable  species  were  taken  at  Ponce, 
Boqueron  Ray,  Ensenada  Honda  (Culebra),  San  Juan,  Mayaguez,  Puerto  Real,  Guanica,  and  at  stations 
6064,  6065,  6067,  6072,  6075,  6079,  6080,  6087,  6096,  and  6098.  The  variety  of  color  is  extraordinary. 
While  nearly  all  have  the  w^hite  longitudinal  stripe  on  the  upper  aide  of  the  arm,  one  has  the  stripe 
very  dark,  and  in  a  few  it  is  wholly  wanting.  The  ground  color  is  usually  deep  purple  or  jmle  violet, 
but  some  are  pale  brown  or  yellowish  white.  A  number  have  only  prickly  stumps  on  the  disk  and  no 
longer  spines.  The  smallest  specimen  is  only  2  mm.  in  diameter  and  has  arms  8  mm.  long.  In  it  the 
primary  plates  are  very  distinct,  the  radial  shields  are  large  and  v*'holly  bare,  and  there  are  only  a 
few  trifid  stumps  on  the  disk,  and  these  are  raised  on  little  knobs.  The  most  striking  variety  was  taken 
at  station  6063,  where  2  medium-sized  specimens  were  found  in  75  fathoms.  They  are  uniform  pale 
brown  and  the  arm -spines  are  very  long,  but  there  seem  to  1k»  no  other  characters  by  which  to  dis- 
tinguish them  from  amjubiUi. 

17.  Ophiothrix  oerstedii  Lutken. 

Connnon  throughout  the  West  Indies,  in  the  same  situations  as  the  prei-eiiing.  It  is  a  little 
larger,  10  to  12  mm.  in  diameter,  and  the  arms  are  more  slender.  Color,  usually  rich  green  or  blue, 
the  arms  transversely  stri|)ed  with  white  on  the  upper  side.  A  well-preserved  si)ecimen  is  a  hand- 
some object.  Six^cimens  in  this  collection  from  Puerto  Real  and  from  station  6096  have  the  ground 
color  dark  purple,  like  angulala,  Instead  of  the  usual  dark  blue  or  green. 

Fifteen  si)ecimens  were  collecteil  at  Ponce,  Arroyo,  Ensenada  Honda  (Culebra),  Caballo  Blanco, 
Mayaguez,  and  Puerto  Real,  and  stations  6065  and  6096. 

18.  Ophiothrix  suensonii  Lutken. 

One  of  the  handsomest  and  most  notable  of  West  Indian  l)rittle  stars,  collecte<l  at  various  points 
southward  as  far  as  Brazil,  but  apparently  not  so  common  as  the  two  prece<iing  species.  It  reac^hes  a 
large  size,  up  to  14  mm.  in  diameter,  and  the  arms  may  be  5  to  6  times  as  long.  Color,  pale  lavender 
or  bright  rose-purple,  marked  with  purple  and  with  a  broad  longitudinal  stri]>e  of  purple  on  the  upper 
side  of  the  arms.  The  whole  structure  is  very  delicate  and  glassy.  Five  specimens  were  obtained,  I 
from  Boqueron  Bay  being  the  most  beautiful  object  in  the  whole  collection.     The  disk  is  14  mm.  in 
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diameter,  and  the  anns  are  75  mm.  lonp  with  spines  7.5  mm.  The  whole  stnu'ture  in  very  d<*li(^te, 
an<l  the  dark  longitudinal  Htri|)e  on  the  arm  is  very  contupicnoUH.  Of  the  other  8iK»<'imenH  2  are  from 
station  6()67  and  2  from  ntation  6079. 

19.  Ophiocoma  echinata  L.  Agas8iz. 

Thin  lai^  hrittle-ntar  in  very  common  from  Bermu<la  and  Florida  sonthward  to  Brazil,  occurring 
under  ami  among  rcx-ka  and  coral  along  shore  and  on  the  reefs.  It  n»aches  a  diameter  of  32  mm.,  with 
arms  4  U)  5  times  as  long.  The  color  varies  considerably;  the  disk  may  l)e  uniform  brown  or  bla<'k,  or 
it  may  be  more  or  less  blotched  and  sjKjtted  with  gray  or  white;  the  arms  are  uj^ually  bla<^'k.  There 
is  also  much  variation  in  the  size  of  the  ann-spines. 

One-fifth  of  the  cx>llection  is  made  up  of  specimens  of  this  large  and  very  comm<»n  siKH'ies.  Of 
the  109,  more  than  half  were  collei'ted  at  Pontie  and  the  remainder  are  from  Fajanlo,  Knsena<la  ]Ion<la 
(Culebra),  CabaUo  Blanco,  and  staticm  6096.  Mr.  Gray  cx)llecte<l  a  large  numbc  r  of  this  spe^ries  at  San 
Juan. 

20.  Ophiocoma  pumila  J.utken. 

Smaller  than  the  prece<iing,  the  disk  seldom  excee<ling  15  mm.,  but  found  in  similar  situaticms 
throughout  the  same  range.     The  colors  vary  somewhat,  but  the  l)anded  anns  an*  very  chanu'teristic. 

Sixteen  small  specimens  of  this  species  were  collected!  at  Ponce  and  Kn.«ena<la  Honda  (Culebra), 
and  at  stations  6076,  6077,  6080,  6095,  an<i  6098.     Mr.  Gray  Uyok  one  specimen  at  San  Juan. 

21.  Ophiocoma  riisei  Lutken. 

Found  with  O.  echinata^  from  which  it  is  easily  distinguished  ))y  the  rusty-re<l  appearan<'e  of  the 
imderside  of  the  anus.  It  is  less  variable  in  color,  the  disk  l)eing  uniformly  black  or  brown.  It  has 
lieen  taken  in  deeper  water,  even  up  to  200  fathoms. 

No  specimens  of  this  common  West  In<lian  species  were  taken  by  the  F'mh  Ilawky  but  Mr.  (rray 
collected  4  fine  specimens  at  San  Juan. 

22.  Ophiopsila  fulva  Lyman. 

Recorded  from  various  parts  of  the  West  Indies  in  water  of  from  13  to  175  fathoms  depth. 
Tentat^le  scales  similar  to  those  of  the  following  species.  There  are  8  specrimens  of  an  OphiopHtla 
from  station  ♦)067  and  1  from  6080  which  are  apparently  this  gpecit«,  although  no  one  of  them  agrees 
perfectly  with  Lyman's  description.  The  Ijest  siMX'imen  has  the  disk  gray,  with  orange  sjK^ts,  as  in  the 
type,  and  4  oral  papillje  and  9  tooth  pa])ilhe,  but  there  are  only  6  ann-spines,  which  are  fiat  and 
narrow,  but  not  attute.  The  other  3  specimens  have  8  or  9  similar  but  shari>er  arm-spines,  but  the 
tooth-papilhe  vary  from  5  to  9  and  the  oral  papilhe  from  4  to  6;  the  upper  surfa<'e  of  the  disk  is 
wanting  in  all.  The  upper-arm  plates  vary  from  s<iuare,  with  rounded  comers,  to  long,  narn>w,  and 
rounded  in  front  Verrill  proposes  to  sei>arate  this  species  from  Ophiopsila  and  place  it  as  the  tyjw  of 
a  new  genus,  Amphiju^Ha,  in  the  family  Ophutnmthid:t\  because  of  ('ertain  differences  in  the  covering  of 
the  disk  and  the  arrangement  of  the  tooth  i)apilhe.  My  sjwcimens  of  fulnij  however,  agree  essentially 
in  these  rt«pects  with  Ophiopidia  WiV<,  and  the  very  characteri.»<tic  apjKjarance  and  arrangement  of 
the  tentacle  scrales,  in  which  the  two  s|>ecies  also  agree,  seem  to  me  t<M)  imjMjrtant  to  W'  ignored. 
Judged  by  the  specimens  before  me,  Opfiiop^lln  fuha  is  much  more  nearly  allied  to  O.  riinei  than  to 
AmphipsiUi  mncnlnta  Verrill.  The  latter  is  clearly  not  an  (/pluopsllny  and  should  \>e  considen^l  the  tyj)e 
of  the  new  genus.  On  this  i>f)int  Verrill's  i)api*rs  conflict.  In  hLs  rei)ort  on  the  Ojthlfiroifhn  of  the 
Bahama  ex{)e<lition  (Bull.  I'niv.  Iowa,  vol.  1,  No.  6,  Sept.,  1899,  p.  55)  he  says:  **Amphiif)tiia,  gen. 
nov.  Type  A,  fuha  (Lym. )."  Then  follows  a  characterization«of  the  new  genus  which  will  not  apply 
at  all  to  O.  fulva  Lyman.  In  his  other  pajXT  (Tran.  Conn.  Attad.,  vol.  x,  pt.  2,  Oct.,  1899,  p.  :U8)  he 
says:  ^^Amphipgila  Verrill,  1899«,  p.  55.  Ty[)e  .1.  macuUtta  Ver."  Then  follows  a  copy  of  his  original 
description  of  the  genus,  to  which  is  adde<l  the  following  statement: 

**I  have  separated  this  genus  from  0/>/i/o/W//i,  as  understo<xl  by  Lyman,  for  he  includeii  in  the 
latter  A.fxdva  (Lym.),  which  is  closely  allied  to  our  type  sj^ecies.*' 

This  latter  statement  does  not  seem  to  me  justifiable,  as  I  have  carefully  examine*l  Lyman's 
original  descripticm  (with  which  one  of  my  sinvimens  agrees  a<lmirably,  except  in  the  nundn'r  of  arm- 
spines),  and  it  does  not  seem  to  me  th&ijulva  Lym.  is  at  all  closely  alhed  to  A.  maailata  Ver. 
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All  of  tlie  ()  H|)ecimenfl  of  Ophiofuriln  iK'fort*  me  ajrriH^  in  having  2  U'litacli'  scales,  of  which  the 
outer  is  from  one-fourth  to  one-half  the  length  of  the  inner.  The  latter  Ih  as  lonji:  or  longer  thaii  the 
ann  joint  and  is  generally  npatula-shajHid,  hut  in  2  f«pe<'imen8  is  narrower  and  more  pointed.  The 
8ha[)e  of  the  upper-arm  plates  varies  greatly,  as  already  mentione<l,  and  the  under-ann  plates  also  vary 
in  shape  and  distinctness.  The  oral  shields  also  vary  from  long  diamond-shape,  longer  than  hroad,  to 
broad  shield-shape,  much  broader  than  long.  There  is  some  slight  variation  in  the  number  and  size 
of  the  oral  i)apillaEi  and  tooth  (>apilke,  but  in  general  the  8j>ecimens  agree  fairly  well. 

23.  Ophiopsila  riisei  Lutken. 

This  species  occurs  throughout  the  West  Indies  and  south  to  Brazil  in  shallow  water  among 
rocks  or  coral.  There  are  2  tentacle  si^Ales,  of  which  the  inner  is  very  long  and  spatula-shaped.  One 
very  good  specimen  of  this  form  from  station  (5079,  and  another,  much  smaller  and  broken,  fnim  (KWO. 
The  latter  has  the  disk  gray,  with  black  s|)ots,  ami  the  upper-arm  plates,  insti^ad  of  l>eing  almost  stjuare, 
are  twice  as  hmg  as  wide  and  the  outer  end  rounded. 

24.  Ophiactis  krebsii  Lutken. 

This  is  a  common  little  ophiuran  from  Benimda  and  South  Carolina  to  Rio  Janeiro,  among  corals 
in  shallow  water.  There  are  generally  (>  arms,  5  to  6  times  the  diameter  of  the  disk.  Oral  papillte 
usually  2  on  a  side.  There  are  6  small  ophiurans  in  the  collection,  which  I  have  referre<l  to  this 
sj)ecies.  Of  these,  4  from  Mayaguez  reefs  and  1  from  Playa  de  Ponce  have  6  rays  each  and  the  u^ual 
green  and  white  coloring;  but  1  from  station  6080  has  only  5  rays,  and  the  colors  are  pale  yellow  and 
bn)wn.  In  all  other  respe^rts  it  agrees  with  the  others.  All  are  small,  with  disks  from  1 J  to  4  mm.  in 
diameter. 

26.  Ophiactis  longibrachia,  nov.  sp.     (PI.  14,  figs.  1  to  5.) 

Rays  5,  long  and  slender.  Disk  13  mm.  in  diameter;  arms  100  mm.  long;  .  • .  r=7id.  Anns  2 
mm.  wide  at  base.  Disk  almost  cin-ular,  hiding  the  bases  oT  the  anus,  covered  with  small  but  thickish 
scales,  which  are  evident  only  when  dry.  Over  the  whole  surface  of  the  disk  are  s(^ttere<l  numerous 
ver>'  small,  almost  smooth,  blunt  spines,  and  these  also  cover  the  interbrachial  sjMictv  l)elow.  Radial 
shields  long  and  rather  narrow,  separateil  at  the  inner  ends,  but  touching  at  the  outer  extremities, 
smcMjth  and  naked.  UpjKir-arm  plates  granular,  wide  and  short,  3  or  4  times  as  wide  as  long,  rounde<l 
at  the  sides.  Ann-spines  7  (figs.  8  to  5)  except  on  the  first  few  joints  the  next  to  the  uppennofct 
generally  longest,  the  others  regularly  shorter  to  the  lowest,  which  is  a  little  longt»r  than  the  single 
large  short  and  blunt  tentacle  scale.  Under-arm  platt»s  almost  wjuan*,  with  lateral  e<lges  markedly 
raised.  Oral  shields  small,  much  broader  than  long,  vith  a  blunt  angle  inwani.  Adoral  plates  lai^e, 
somewhat  longer  than  wide,  outer  end  the  wider,  meeting  each  other  within.  Oral  papilhe  1  or  2,  at 
the  distal  end  of  mouth  slit,  above  the  oral  tentacle,  separate*!,  somewhat  bluntly  iH)nic*al.  Genital 
slits  2  in  each  interbrachial  s|>ace.  Color  al>ove,  disk  almost  olack,  with  outer  ends  of  radial  shields  and 
the  little  spines  whitish  (under  a  lens),  urmh  brown,  tingi»d  with  purple;  IxMieath,  disk  black,  mouth 
parts  and  under  side  of  arms  at  bast  (wile  yellowish;  outwanlly  the  under  side  of  arms  gnulually 
becomes  darker,  until  it  is  the  same  shade  as  alM)ve. 

The  only  known  specimen  of  this  sptn'ies  was  taken  at  station  ()096,  off  Vieciues  Island,  in  6  fathoms 
of  water,  on  a  coral  l)ottom.  It  conies  near  to  ().  iiixfHir  of  Verrill,  which  it  resembh»s  in  some  important 
particulars.  It  differs  from  that  species  in  its  much  larger  size,  grt»ater  length  of  arms,  markedly 
different  color,  and  size  and  sha]>e  of  the  adoral  plates,  while  there  are  slight  <lifferences  in  the  anu- 
spines  and  oral  papilhe  and  in  the  scaling  of  the  disk. 

The  West  Indian  s|)ecies  of  (^thuwtln  need  careful  revision  from  a  large  si»rii»s  of  sjx^cimens,  and 
when  that  is  done  this,  as  well  as  diiffxirj  may  prove  to  U'  the  adult  fonn  of  some  one  of  the  prtn'iously 
known  si>e<'ies.     The  name  given  has  l)een  selecte<l  because  of  the  unusually  long  arms. 

26.  Ophiactis  loricata  Lyman. 

This  uncommon  species  was  originally  descril)ed  from  Florida,  where  it  was  taken  in  water  from 
10  to  110  fathoms  deep.  The  oral  papilbe  are  2  on  each  side.  There  is  a  single  small  Ophvjciis  from 
Mayaguez,  which  is  clearly  not  krehsH  and  is  probably  this  sjx^cies.  It  is  very  small,  with  no  disk 
spines,  6  arms  with  4  ann-spines,  and  2  mouth  })apilla>.     The  <H)lor  is  purple  and  white  variegated. 
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27.  Axnphiura  flexuosa  Lyinau. 

This  specit*8  was  prt»viouHly  knr>wn  only  fmni  Brazil.  The  Porto  Kiinin  Hpeoimen  wa*»  taken  at 
station  60t)H,  on  8aml  an<l  inu<l,  in  Mayagnez  harbor,  at  a  4le{»th  of  1H2  to  171  fathoms.  It  answers  well 
to  the  tlesc^ription,  except  that  the  next  to  the  lowest  ann-spine  is  l>t»nt. 

28.  Axnphiura  stiinpsoni  Lutken. 

This  spet'ies  was  known  from  the  We4«t  Indies  and  Brazil  in  water  of  10  to  8.5  fathoms.  The  Porto 
Rican  specimen  was  collected  on  the  reefs  at  Mayaguez. 

29.  Axnphiura  bihamula,  uov.  sp.     (PI.  14,  figs.  H  to  9. ) 

Arms  5,  very  long  and  slender.  Disk  5  mm.  in  diameter,  clearly  in«lente<l  in  the  interhrachial  arcs; 
anns  about  60  mm.  long;  .•.  R=12<f.  Anns  scarcely  1  mm.  wide  at  l>ase.  Disk  covereil  with  rather 
large  smooth  scales.  Railial  shields  short  and  broad,  about  twice  as  long  as  wide,  completely  separated. 
Upper-arm  plates  verj-  broa<lly  oval,  roundeil  in  front  and  wider  there  than  1>ehind;  aliout  twice  as  wide 
as  long.  Ann-spines  6  or  7  (figs.  8  to  9),  the  upj)ennost  shortest;  the  fourth  and  fifth,  or  fifth  and 
sixth,  are  longest  (alx>ut  equal  to  the  joint )  and  have  2  prominent  little  h<M>ks  at  the  tip;  all  somewhat 
flatteneil  and  minutely  spiny.  As  the  distal  end  of  the  anu  is  approacheil,  the  upi)er-ann  plates 
Ix'come  smaller  and  the  spines  fewer,  until  at  the  tips  the  plates  are  verj'  small,  almost  cin-ular,  an<l 
widely  separate<l  by  the  side-arm  plates,  and  there  are  only  3  spines,  sul)e<]ua1  and  shorter  than  the 
joint.  I'nder-arm  plates  almost  s<iuare,  slightly  concave  in  front,  more  or  less  convex  Itehinil,  l)ecoming 
longer  and  narrower  as  the  tip  of  an  .  is  approache<l.  Tentacle  scales,  2  at  bas*»  of  ann,  quite  small;  1 
on  the  proximal,  and  1  on  the  inner  side  of  tenta<*le.  Beyond  the  first  third  of  ann  there  Ls  only  I 
scale,  the  one  on  inner  side  of  tenta<*le  having  <lisappearod.  Oral  shields  lf>nger  than  broad,  suddenly 
widened  at  the  proximal  end.  Adoral  plates  large,  almost  triangular,  meeting  within  but  not  without. 
Oral  papilUe  as  in  tN'pical  Amphiura^  a  pair  at  the  tip  of  the  jaw  and  one  rather  large  one  at  the  distal  en<l. 
AtK>ve  ami  in  fn»nt  of  the  latter  is  a  small  8har[>-pointed  oral  tentacle  scale,  -Genital  slit**,  2  in  esi'h 
interhrachial  s|>ace.     Color  of  disk  above  very  light  gray;  anns  and  mouth  |>art-«  very  jwile  cream  color. 

There  is  a  single  verj'  goo<l  specimen  of  this  interesting  fonn  fn)m  station  tiOoO,  at  entranci*  to 
San  Juan  Harbor,  on  sand  and  mud  in  91  fathoms.  Its  nearest  allies  set»m  to  \w  rertU-illnta  Ljn.  fixmi 
Galapagos  Isian<ls  and  dirarictita  Ljn.  from  the  East  Indies.  Its  nearest  West  Indian  ally  is  ap^iarently 
A.  otteri  Ljn.,  but  it  differs  decidedly  from  that  species  in  the  nulial  shields  and  in  the  arm-spines. 
The  name  bihamuhi  refers  to  the  two  little  hooks  on  the  lower  arm-spines. 

30.  Axnphipholis  goesii  Ljongman. 

Previously  known  from  Cape  Hatteras  southward  to  Brazil,  in  water  from  14  to  280  fathoms  deep. 
The  Porto  Rican  specimens  were  taken  on  sandy  or,  more  usually,  muddy  lK)ttom,  in  comparatively 
shallow  water  (4J  to  25  fathoms),  Irt  twice  at  greater  depths.  It  seems  to  Ik?  very  common  at  the 
west  end  of  Porto  Rico.  Sixty  specimens  of  this  sj^ecies  from  stations  fi054,  6056,  6(.»o7,  tJ058,  fiO.59,  6060, 
6061,  6062,  and  606:1  The  largest  ha«*  the  disk  miiving,  but  the  ann  measures  160  mm.  The  smallest 
has  the  disk  only  2^  nun.;  the  radial  shields  are  scarcely  visible,  and  the  oral  (lapilUe  are  of  nearly 

equal  size. 

31.  Axnphipholis  lixnbata  (Gnil^e). 

This  species  was  previously  known  only  frf>m  Rio  Janeint.  The  Porto  Rican  specimen,  which  is 
a  ver>*  good  one,  was  taken  at  station  iV^\  in  4  t<»  7^  fathoms  of  water,  on  fine  sand,  in  San  Juan  Harlior. 

32.  Axnphipholis  subtilis  Ljungman. 

This,  like  the  prece<ling,  has  been  previously  known  only  from  Rio  Janein).     The  Porto  Rican 

specimens,  which  are  small  and  liadly  damaged,  were  taken  at  Mayaguez,  2  in  sliallow  water  and  1  in 

75  fathoms. 

33.  P  Axnphiodia  planispina  (von  Martens). 

A  single  spe<Mmen  of  an  amphiuran  from  station  6065,  near  Mayaguez,  may  represent  this  species, 
but  as  the  disk  is  wanting,  it  is  imp<»ssible  to  identify  it  positively.  It  is  clearly  an  Amphiodia.  and 
has  3  very  broa<l  and  blunt  anu-spines;  the  color  is  re<ldish,  while  the  tentacles  are  dark  brown, 
making  them  very  conspicuous. 
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84.  Amphiodia  ptilchella  (Lyman). 

There  is  a  somewhat  dama^^  specimen,  j)robably  of  this  species,  which  was  collecte<l  at  San 
Antonio  Bridj^,  San  Juan.  It  agrees  with  the  description  of  jmlrheUay  exc*ept  that  the  arm-plates 
(either  doreal  or  ventral)  are  not  separated  from  each  other.  The  species  has  hitherto  been  known 
only  from  the  coast  of  Florida,  in  18  to  39  fathoms. 

86.  Amphiodia  riisei  (Lutken). 

Reported  from  the  West  Indies  and  Brazil,  in  shallow  water.  The  three  Porto  Rican  s{)ecimens 
were  taken  in  170  fathoms  at  station  6066,  near  Mayaguez. 

86.  AmphiopluB  steamaii  (Ives). 

Previously  known  only  from  the  Bahamas,  in  shallow  water.  The  single  Porto  Rican  specimen, 
which  is  in  good  condition,  was  taken  in  97  to  120  fathoms  at  station  6067,  near  Mayaguez.  The  disk 
is  5  mm.  in  diameter,  the  rays  50  mm.  long. 

87.  Ophionereis  dubia  Lyman. 

This  species  is  about  the  same  size  as  0.  reticulnta  and  is  chiefly  distinguished  by  its  color.  It  is 
found  in  the  Mediterranean  and  eastern  Atlantic.  There  is  one  very  goo<l  specimen  of  an  Ophionereis 
and  the  ray  of  another  from  station  6090,  which  I  have  referred,  after  long  hesitation,  to  this  European 
species.  The  disk  is  6  mm.  and  the  ray  42  mm. ;  the  single  arm  l)elonged  to  an  individual  nearly  twice 
that  size.  The  color  is  reddish-brown,  the  arms  banded  with  darker.  The  scaling  of  the  disk  is  very 
fine.  The  difference  in  color  between  these  individuals  and  0.  reiirnlata  is  very  striking,  but  I  could 
find  no  difference  by  which  to  separate  them  from  dubiuy  though  the  latter  has  not  l)een  recorded 
from  the  West  Indies  hitherto. 

88.  Ophionereis  olivacea,  nov.  sp.     (PI.  14,  figs.  10  to  13.) 

Arms  5,  rather  slender  and  tapering.  Disk  about  6  mm.  in  diameter,  almost  pentagonal;  arms 
about  33  mm.  long;  .  • .  R=5ici.  Arms  abruptly  narroweii  where  tlu  y  join  disk,  but  5  mm.  from 
disk  they  are  1  mm.  wide.  Disk  covered  with  numerous  small  scales,  one  at  the  center  and  a  few 
near  the  margins  being  larger  than  the  others.  Radial  shields  narrow,  exposed  for  about  one-half 
millimeter,  very  widely  8eparate<l.  Upjwr-arm  plates  nt«r  Iwise  of  arm  small,  imperfectly  triangular, 
with  rounded  corners;  farther  out  they  become  more  diam()nd-sha{)ed  and  are  longer  than  broad;  at 
the  middle  of  arm  they  are  broader  than  long,  somewhat  5-sided,  with  the  distal  end  narrower  and 
rounded;  near  the  tip  they  become  small  and  almost  perfec^tly  hexagonal.  Accessory  upper-arm  plates 
large  and  prominent;  the  first  few  joints  have  2  or  more  such  plates  on  each  side,  but  farther  out 
there  is  only  1.  Arm-spines  3  (figs.  12,  13),  of  which  the  up{>ermost  is  blunt  and  equals  the  joint; 
the  middle  one  is  nearly  twice  as  long,  at  least  at  the  middle  of  ann,  and  is  broadened  and  rounded  at 
the  tip;  the  lowest  is  acute  and  etjuals  the  uppennost.  lTn<ler-arm  plates  at  first  almost  square,  but 
8(X)n  lx»come  longer  than  broad,  slightly  rounded  in  front.  Tentacle  scale  1,  very  large.  Oral  shields 
small,  oval,  the  matlrei)ort^  plate  ol)viously  larger  than  the  others.  Adoral  plates  small,  irregularly 
triangular,  pointed  and  not  meeting  within;  blunt  and  not  meeting  without;  separating  the  oral 
shields  from  the  side-arm  plates.  Oral  papillae  4  on  each  side,  the  outermost  decidedly  the  widest. 
Al)ove,  and  largely  (concealed  by  the  latter,  is  the  pointc^l  oral  tentai^le  scrale.  Genital  slits  2  in  eai^h 
interbrachial  sj)ace.  Color  above  olive  green,  H|)otte<l  on  the  disk  with  yellow;  arms  banded  with  a 
darker  sha<le  of  greeii;  l)elow  the  color  is  very  light,  the  interbnu^hial  s{)aces  In^ng  pale  yellowish 
marked  with  olive,  while  the  mouth  parts  and  under  side  of  arms  are  almost  white;  outside  of  oral 
shield  is  a  j)atch  of  <lark  bn)wn,  as  in  reticitiatn. 

The  single  speirimen  of  this  interesting  species  (from  station  6096)  differs  very  markedly  from 
0.  retieuUday  not  only  in  the  color  (and  in  this  respect  retinUaUi  is  very  constant)  but  in  the  coarser 
scaling  of  the  disk,  the  shajw  of  the  upper-arm  plates,  and  in  the  size  and  shajn*  of  the  second  arm- 
spines.  The  same  characters  8t»r\'e  to  distinguish  it  from  the  preceding  s|H*ciej^,  which  was  taken  at 
a  neighlM)ring  station.     The  name  selected  has  been  chosen  on  acirount  of  the  striking  color. 


THE    ECHINODERMS    OF    PORTO   RICO.  249 

39.  Ophionereis  reticxilata  (Say). 

This  handsome  ophiuran  is  ven'  abundant  in  clean  sand  in  shallow  water,  especially  under 
stones,  from  Bermuda  and  Florida  to  Rio  Janeiro.  It  reachet?  a  diameter  of  12  mm.,  the  arms  al)out 
7  times  as  lon^.  Twenty-one  specimens,  all  small,  collecto<l  at  Ensenada  Honda  (Culebra),  Caliallo 
Blanco,  Puerto  Real,  and  Guanica  Bay,  and  at  stations  6079,  (5080,  and  6088. 

40.  Ophiostignna  isacanthum  (Say). 

This  small  ophiuran  (disk  5  to  6  mm.,  arms  20  to  .30  mm.)  occurs  sparingly  from  Bermuda  to  the 
southern  West  Indies  along  shore  and  in  water  up  to  100  fathoms  deep.  Itw  color  varies  from  white 
to  brown,  more  or  less  variegate^!,  hut  is  usually  ver>'  light.  The  arms  are  usually  5  but  sometimes  6  in 
number;  the  latter  specimens  may  l>e  young.  There  are  4  small  specimens,  all  from  station  6079.  The 
smallest  has  6  anns  and  a  very  small  disk. 

41.  Ophiacantha  bidentata  (Retzius.) 

A  mediiun-sized  ophiuran,  light  brown  in  color,  previously  known  from  the  North  Atlantic. 
A  single  small  specimen  from  station  6070  seems  to  belong  to  this  species. 

42.  Ophiacantha  ophiactoides,  nov.  sp.     (PI.  15,  figs.  5  to  8.) 

Arms  6,  rather  short  and  thick.  Disk  hexagonal,  about  2  mm.  in  diameter;  arms  about  8  mm. 
long;  .  • .  K=4d.  Arms  about  one-half  millimeter  wide  at  bai«e.  Disk  covered  with  rather  coarse  scales 
and  bearing  a  numljer  of  small,  thorny  spinules.  Radial  shields  widely  separated  and  only  exposed 
at  the  tips.  Upper-arm  plates  broadly  oval,  becoming  triangular  at  the  tip  of  arm,  rounded  in  front 
and  sharply  pointed  behind,  completely  separateil  by  the  side-arm  plates.  Arm-spines  4  (figs.  7,  8), 
approximately  equal  and  smooth  to  the  eye,  but  very  spiny  under  a  lens,  al>out  equaling  a  joint. 
Under-arm  plates  somewhat  pentagonal,  with  rounde<l  comers  and  an  angle  directed  inwanl.  Tentacle 
scale  1,  small.  Oral  shields  very  large,  rounded  without,  bluntly  pointed  within,  much  wider  than 
long.  Adoral  plates  long  and  narrow,  wider  at  the  outer  end,  not  meeting  without  or  within.  Oral 
papillae  not  very  large,  smooth,  3  on  ea(;h  side  and  2  at  tip  of  jaw,  and  a  large  oral  tentacle  scale  at 
distal  end.  Genital  slits  2  in  each  interbnu'hial  8pa<^^.  Color,  very  pale  yellowish-green,  the  arms 
banded  with  bro'wn,  each  band  about  twi(*e  as  wide  as  the  inter\'ening  space. 

One  sj)ecimen  of  this  curious  little  ophiuran  was  taken  at  station  6076,  on  coral  sand,  in  10 
^thoms,  at  Gallardo  Bank,  Porto  Rico.  It  does  not  seem  to  be  very  nearly  ailietl  to  any  previously 
known  species,  but  as  it  is  probably  immature,  it  may  prove  to  l)e  the  young  of  some  other  form.  It 
resembles  Ophkwtis  krehsii  suj)erticially,  especially  on  the  upper  surface,  and  for  that  reason  I  have 
called  it  ophiactoides, 

43.  Ophialcaea  glabra,  nov.  sp.     (PI.  15,  figs.  1  to  4.) 

Arms  5,  rather  stout.  Disk  i)entagonal,  alnnit  12  mm.  in  diameter.  Arms  all  broken,  2|^  nun. 
wide  at  l)a«».  Disk  coverei  with  a  thick,  rather  rough  skin,  which  covers  a  very  fine  scaling  visible 
only  when  the  si)e<*imen  is  very  dry.  Kadial  shields  wholly  covere*!,  but  showing  indistinctly  through 
the  skin,  large  and  separate<l.  rpi>er-arm  plates  broadly  in  contact,  much  wider  than  long,  somewhat 
narrowe<l  proximal ly,  with  rather  acute  outer  angles;  on  one  arm  they  are  divided  into  2  by  an 
irreifular  line,  jHjrhaps  <hie  to  an  accident.  Arm-spines  8  (figs.  3,  4),  glassy,  flattened,  blunt,  and 
slightly  rough;  appmximately  e<|ual,  alx>ut  half  as  long  again  as  the  joint.  Under-arm  plates  almost 
square,  slightly  convex  distally.  Tentacle  scales  2,  very  large,  alK)ut  iK|ualing  the  under-arm  plate. 
Oral  shield  large,  elliptical,  nmch  l)roa<.ler  than  long,  touching  the  first  side-arm  plate.  Adoral  plates 
long  and  narrow,  touching  within,  wider  and  widely  separate*!  without.  Oral  papilla;  6  or  7  in  a 
single  row,  with  1  mtKlian  tooth  papilla;  all  long,  acute,  and  rather  narrow.  On  the  face  of  the 
jaw  is  a  little  cluster  of  very  small,  round  knol>s.  (Jenital  slits  prominent,  2  in  each  interbrachial 
space.  Color,  miiform  dark  brown  al)ove;  on  the  interbrat'hial  sjxact**  below  an*  a  few  s(«ttere<l  sjwtfl 
and  blotches  of  yellowish  white;  under  side  of  arm  and  mouth  |>art^  whitish. 

Th€»re  is  a  single  specimen  of  this  curious  sj)ecies  from  Playa  de  Ponce.  Although  in  the 
arrangement  of  the  oral  papilhe  it  is  a  typical  (fphiarauJha^  it  differs  sharply  from  that  genus  in  the 
arrangement  of  the  upper-ann  plat«^,  the  ann-spines,  and  the  covering  of  the  disk.  Verrill  has  recently 
divided  the  genus  into  a  dozen  se<tions  (Trans.  Conn.  At^ad.,  vol.  x,  pt.  2,  Oct.,  1899)  and  of  these 


250  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSION. 

Ophialaea  comefl  the  nearest  to  the  present  speci<^;  Imt  even  from  that  jjeniis  it  differs  in  the  covering 
of  tJie  disk.  For  the  present,  liowever,  it  may  remain  in  that  jrroup,  cliaratrt^rize*!  especially  by  the 
upj>er-arni  plates  l>einjr  hroa<lly  in  <x)nta<'t,  the  rows  of  arm-spines  not  appn)ximatin^  dorsally,  mouth 
parts  a^  in  typical  Ophiacanlha.  This  Porto  Rican  s^hkmc^s  is  nearest  to  O.  rufescem  Kt>ehl.,  which  was 
collecte<l  in  470  fathoms  off  the  Azores.  It  differs  from  that  fonn  in  the  number  of  annspines  ami  in 
the  covering  of  the  disk  an<l  radial  shields.  The  name  fjlahra  is  suggested  by  the  very  smooth  diflk, 
the  scales  of  which  are  ver>'  indistinct. 

44.  Ophiopristis  hirsuta  (Lyman). 

This  species  occurs  throughout  the  West  Indies  in  water  from  80  to  1,000  fathoms  deep.  It  is 
light  chocolate  brown  above,  nearly  white  beneath,  and  reaches  a  diameter  of  1 1  nun.  One  specimen 
from  station  6070. 

46.  Ophioplinthaca  spinissixna,  nov.  sp.     (PI.  15,  figs.  9-12.) 

Arms  5,  stout  and  very  spiny.  Disk  almost  circular,  slightly  indented  in  the  interbrachial  spaces, 
7  mm.  in  diameter.  Arms  about  80  mm.  long;  .*.  R=4J  d.  Arm  1 J  mm.  wide  at  l>a8e.  D'lFk  i*overed 
by  the  radial  shields  and  coarse  scales;  near  the  (tenter  it  is  depressed  and  carries  numerous  thorny 
stumps;  these  also  ocx^ur  elsewhere  on  the  disk,  in  the  interbrachial  spaces  below  and  at  the  distal 
emls  of  the  radial  shields.  The  latter  are  very  large,  about  twice  as  long  as  wide,  and  are  not  simply 
in  contact,  but  one  actually  overlai)s  the  other.  Upper-arm  plates  are  ver>'  widely  separate<l,  bn>adly 
triangular  in  outline,  slightly  curved  distally,  and  2  or  8  times  as  wide  as  long.  Ann-spines  9  (figs.  11 
and  12),  slender,  somewhat  glassy,  very  thorny,  the  fourth  longest  and  about  equal  to  2  joints;  the 
rows  approximate  closely  dorsally.  First  un<ler-ann  plate  almost  pentagonal,  the  point  inward; 
farther  out  they  become  hexagonal,  the  distal  side  very  short,  and  concave  lK)th  distally  and  proxi- 
mally.  Tentacrle  stale  1,  large;  sometimes  the  first  one  or  more  are  divided  into  2.  Oral  shields 
wide,  much  broader  than  long,  narrowest  without,  wide  and  rounde<l  within,  the  madrepore  plate 
much  the  largest.  Adoral  plates  large,  quite  broa<l,  four-sided.  Tooth  {)apilla  1.  Oral  i^apillie  5  to  7, 
in  a  nearly  simple  row,  the  most  distal  one^  widest;  there  may  be  1  or  2  narrow  papillae  plai^l  distally 
alM>ve  these  wide  ones.  Oral  tentacle  scale  conspicuous.  (Jenital  slits  very  prominent,  2  in  each 
interbrachial  spat^.     Ck)lor  very  light  brown,  variegated  on  disk  with  darker. 

Two  si)ecimens  of  this  sjHM^ies  were  taken  at  station  ()0H7,  in  Mayagiiez  Harbor,  on  coral  l)ottom, 
in  97  to  120  fathoms.  One  is  batlly  broken  and  much  smaller  than  the  one  descril)ed  alx)ve.  They 
clearly  l>elong  to  genus  Ophiomiirn  as  define<l  by  Lyman,  and  in  some  respects  resemble  the  common 
West  Indian  species  0.  ralidii;  but  the  arrangement  of  the  oral  papilhe  seems  to  indicate  their 
relationship  to  Verrill's  genus  Ophioptintharn,  though  in  some  other  resj>ects  they  differ  markedly 
from  that  genus.  They  differ  from  Ophiomitra  sens.  str.  in  the  simple  row  of  oral  papillae  and  in  the 
close  dorsal  approximation  of  the  rows  of  ann-spint»s,  while  they  differ  from  Ophioplinthaca  in  the 
al)eence  of  s|)ecial  marginal  scalt^s.  Were  it  not  for  the  very  close  appn)ximation  of  the  rows  of  arm- 
spines,  they  might  be  considered  young  individuals  of  O.  mlida;  but  considering  all  their  characters, 
it  siH»ms  Ixjtter  to  regard  them  as  a  new  s[jecies  of  OphhpiinHiara.  The  name  given  was  suggested  by 
the  very  spiny  anns. 

46.  Ophioscolex  serratus,  nov.  sp.     (PI.  14,  figs.  14-17). 

Arms  5,  flat,  slender,  and  very  tai>ering.  Disk  almost  jHMitiigonal,  the  sides  somewhat  concave, 
6  mm.  in  diameter.  Arms  almut  39  mm.  long,  .*.  R=()j  r.  Arms  alxmt  IJ  mm.  in  width  at  base. 
Disk  covered  by  a  |XH*uliar  flaky  skin,  which  extends  out  on  the  arms;  the  surface  is  roughened 
by  little  flakes  of  a  chalky  material,  between  which  it  ap{)ears  to  1k»  finely  granular.  Radial  shieUls 
small,  widely  se|»arat<Hl,  showing  through  this  skin,  somewhat  triangular,  the  apex  |>ointing  outward. 
Up|>er-arm  j)lates  wanting,  the  side-arm  plates  showing  through  the  skin  and  giving  a  superficial 
api)earan(^  of  upi)er-arm  plates.  Arm-spines  3  (figs,  16,  17),  flat,  very  acute,  and  shar{)ly  serrate,  the 
upper  one  longest,  alwut  tHjual  to  a  joint  and  lying  flat  against  the  arm.  Under-arm  plates  squarislt, 
with  trummted  comers,  slightly  comave  distally.  Tentacle  scales  wanting.  Oral  shields  twice  as  wide 
as  long,  the  outer  side  almost  straight,  the  inner  widely  curve<l.  Adoral  plates  narrow,  about  equally 
wide  at  the  two  ends,  mtH*ting  within,  but  not  without.  Oral  papilla*  9,  of  which  1  is  at  the  apex  of 
the  jaw;  they  are  flat,  thin,  and  abniptly  pointed.  Teeth  large,  rounded,  prominent  Genital  slitB 
pmminent,  2  in.  each  interbrachial  sjiace.  Color  of  disk  (speckle<l  with  the  whitish  flakes  above) 
greenish-yellow;  upper  side  of  arms  bright  yellow;  beneath  very  pale,  almost  white. 
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There  is  a  single  specimen  of  this  new  siieciojj,  cf>llecto<l  at  station  6050,  at  the  entrance  to  San 
Juan  HarUir,  in  91  fathoms.  In  the  iuiinV>er  of  oral  [>a|>ill:i'  and  the  al»*en<*e  of  tentacle  scales*  it 
approaches  O.  glueialis  MriIler<feTr«)S(!iel,  hut  it  <iiffors  from  that  fonn  in  the  shaf>eof  the  oral  pa})illa\ 
and  from  all  previously  known  meml)ere  of  the  jrenus  in  the  serrate  ann-spines  and  the  larpi*  rounded 
teeth.     The  name  serratug  has  l>een  st»lected  on  a<rount  of  the  arm-spines. 

47.  Ophiom3rza  flaccida  Lutken. 

This  larjsre,  handsome,  and  very  active  species  is  known  from  Bermuda  to  Brazil.  It  is  found 
under  and  among  rocks  and  coral  in  shallow  water.  The  color  varies  greatly,  from  unifonn  tawny  or 
reddish  yellow  to  green  niarke<l  with  white.  \  single  lai^  specimen  in  the  FtMh  Hairk  collection  is 
from  Ensenada  Honda  (Culebra),  and  Mr.  Gray  has  a  large  specimen  in  his  collei'tion  from  San  Juan. 

48.  Astroporpa  annulata  Oerste<lt  &  Lutken. 

This  very  handsome  and  curioa«  ophiuran  is  known  from  many  West  Indian  stations,  where  it 

occurs  at  depths  of  from  20  to  1«>3  fathoms,  an<l  it  has  alho  lx?en  taken  off  Cajie  Hatteras  and  Chesafieake 

Bay.     The  arms  measure  upwani  of  100  mm.  in  length.     There  is  a  single  spe<*imen  in  the  Porto  Kiean 

collection  from  station  6063. 

49.  Astroschema  oligractes  Lutken. 

Known  from  various  stations  in  the  West  Indies  at  depths  of  69  to  288  fathoms,  among  corals.  The 
arms  are  fmm  100  to  150  mm.  in  length.     There  is  a  single  specimen  before  me  from  station  6067. 

While  there  are  more  than  KX)  other  species  of  brittle-stars  known  from  the 
West  Indies,  most  of  them  are  deep-water  forms  and  very  few  are  likely  to  be  met 
with  in  shallow  water.  There  are,  however,  a  few  species  not  given  in  the  above  list 
which  will  probably  \ye  found  aloncr  shore  in  Porto  Rico,  as  they  have  been  in  other 
islands  of  the  West  Indies.  One  is  a  species  of  Ophhira  ((juttata  L^'man),  allied  to 
b/'n*fC(iffd/t  and  found  in  similar  situations.  In  it  the  upper-arm  plates  are  broken 
into  niunerous  pieces;  the  disk  is  al)out  15  mm.  in  diameter;  above  dark  brown, 
l>eneath  bright  ^^ellow.  Another  species  found  in  similar  situations  is  Ophiolepis 
piiucli<plna  Muller  &  Troschel,  allied  to  (K  tbyanH^  but  easil v  distinguished  by  having 
only  2  arm-spines.  Other  species  of  Ophltwt'tH  ma\'  occur,  but  their  identification  is 
a  matter  of  great  difficulty  and  can  only  l)e  a<*complished  with  the  aid  of  figures  or 
elaborate  descriptions.  AinphipholU  (jracHllina  (Stimpson)  may  (x?cur  and  is  easily 
distinguished  from  other  membei's  of  the  genus  by  having  4  to  5  arm-spines. 

Over  40  yeai's  ago  OphiMtnun  anttJIen^l^  was  descril>ed  by  Lutken  from  2 
&pei*imens  labeled  simph'  "West  Indies"  and  presumably  taken  in  shallow  water. 
The  species  has  not  l>een  met  with  since,  and  its  rediscovery  would  be  of  great 
interest.  It  is  characterized  by  the  disk  l>eing  i^ovenMi  with  a  naked  skin,  numerous 
close-set,  spine-like  oral  pipillie,  and  t>  to  7  flat,  pointed,  glassy,  slightly  thorny 
arm-spines. 

It  is  not  a  little  strange  that  the  Ff^h  Ilmrk  did  not  collect  a  single  specimen  of 
the  ophiurans  known  as  "' basket-tish,"  as  sovenil  sjxicies  l)elonging  to  the  genera 
Antrophytim  and  GorgonfMrjpluiln;^^  are  known  from  the  shallow  water  of  the  West 
Indies,  though  seldom  near  low-water  mark.  They  are  chara(*terized  by  the  arms 
being  dichotomously  branch(»d  into  numerous  bmnchlets,  capable  of  being  vertically 
coiled.  When  taken  from  the  water,  the  arms  Ijend  and  curl  inward  toward  the 
mouth  and  become  more  or  less  interwoven,  thus  giving  rise  to  the  curious  shape 
from  which  the  name  '*l)asket-fish"'  hjus  arisen.  They  reach  a  large  size,  the  disk 
50  mm.  or  more  across,  and  the  whole  '*l>asket''  being  often  over  a  foot  in  diameter. 
The  color  is  usually  yellowish  or  reddish  brown. 
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ECHINOIDEA. 

SEA-URCHINS,  SEA-EOGS,  SAND-DOLLARS,  SEA-MOONS,  ETC. 

The  cx)llection.s  made  by  the  Flnh  TTamk  contain  over  300  specimens  of  echinoids, 
but  about  two -thirds  of  tho^e  represent  two  specias,  and  half  of  the  remainder  arc 
supplied  by  two  other  common  forms.  There  are  13  species  iUtogether,  and  all  of 
them  are  well  known  from  the  West  Indies.  Nine  of  the  13  are  distinctly  littoral 
forms,  but  3  of  the  others  occur  only  at  depths  of  over  60  fathoms.  The  remaining 
species,  BrlxMopftf^  lyrifera,  is  given  by  Agassiz  (Revision  of  the  Echini,  p.  369)  as 
occuiTing  at  depths  of  from  55  to  115  fathoms,  so  that  it  is  worthy  of  special  note 
that  the  Fi\sh  Hawk  collected  three  adult  specimens  in  Mayaguez  Harbor  in  only  7 
fathoms  of  water. 

The  following  artificial  key  will  enable  anyone  to  distinguish  these  species  from 
each  other,  but  is  liable  to  prove  untrustworthy  for  young  or  very  small  specdmens 
and  worse  than  useless  where  other  species  are  concerned. 

A.  T€$Ht  hard,  hemispherical,  elliptical,  or  more  or  lem  globular,  the  height  equaling  or  exceeding 

one-half  the  diameter.    Mouth  at  eent<;r  of  lower  surface.    (Soa-urchins  pn)iK»r.) 
I.  Test  approximately  an  wide  as  long. 

a.  Spines  stout  and  more  or  less  club-shaped,  longer  than  one-half  the  diameter  of  test. 

1.  Spines  not  more  than  equaling  diameter  of  test Cidaris  tribuloidn.  (1) 

2.  Spines  usually  much  excelling  diameter  of  test,  often  nearlyorquitetwiceasmuch. 7)r>rucu2ar(«pap^ato.  (2) 

b.  Spines  very  long  and  slender  (2  or  3  times  the  diameter  of  test)  with  mM,»dle-llke  iKiintti. ..IHadmui  netotum.  {4) 

c.  Spines  short,  rather  slender  and  pointed,  not  nearly  equaling  diameter  of  test. 

1.  Spines  nil  white  or  whitish;  test  brownish  or  purplish Hiitptnut?  enculcnta,    (8) 

2.  Some  of  the  spines  green  or  greenish,  and  oiUm  with  more  or  lew  riMl  or  violet;  test 

usually  with  a  decidedly  greenish  tinge T\tx«tjmeutte«  iKiH^galtut.    (7) 

IT.  Test  not  as  wide  as  long;  usually  the  difference  in  the  two  diameters  is  ver>'  marketl. 

a.  Apex  of  test,  around  anus,  covered  with  numeroiLs  small  spines Echiiunactra  aubangularit.    (5) 

b.  Test  about  anus  almost  wholly  free  from  spines Kchinoftuim  Hridia.    (€t) 

B.  Tost  soft  and  leathery;  more  or  less  globular  in  life;  vt'ry  flat  in  doH<l  siHK'imens.     l)«t'i>-wrtter  forms. 

(Flexible  sea-urchins.) 
I.  Color  purple  above:  light  yellowish  about  the  month AathcmmttHa  hytitrix.    {:\) 

C.  Test  hard,  much  flattened,  circular  or  elliptical,  the  height  not  one-half  of  diameter;  mouth  at  center 

of  lower  surface;  .spines  very  short  and  numenms.     (Sand-iiollurs.  key-holt*  un^hins, 
sea-moons,  etc.) 

I.  Oral  surface  very  concave;  test  a<;cordingly  highly  an^lunl KchinaiUhu*  roMcrug.    (9) 

II.  Oral  surface  flat:  test  not  arched,  very  thin. 

a.  Test  with  six  slits  (lunules)  through  it Meliita  stjtforU.    (10) 

b.  Test  with  only  five  lunules MeUiia  trMudinnta,    (11) 

D.  Test  hanl,  oval  or  elliptical;  mouth  near  anlrrior  end    on  the    flattene<l  oral  surface;  spines 

comf»ahitively  short  and  numerous  with  or  witluuit  scattertMi,  long  one**.     (Stiatangoids.) 

I    Size  large  (over  lUO  mm.) ;  color  deep  riHldish-purple Pnlwipfnu-iutat  hyulrix.     (18) 

II.  Size  small  ((50  mm.  or  less):  <'<)lor  light  brown liri»*op9i*  lyrifrra.    (12) 

1.  Cidaris  tribuloides  (l^iuarck). 

ThiH  iircliin  in  marl)le(l  light  l)rown  an<l  whito,  often  with  hoiiu'  tkh\,  eH|)eoially  on  the  spinen. 
The  large  npines  are  comparatively  few  in  ninnlx»r.  The  tt»st  of  full-grown  H{>ceinienH  inalNMit  60  mm. 
in  diameter.  This  HptH^'ies  occurs  ahnn<lantly  in  shallow  water  from  South  Carolina  tx*  Brazil,  eH{)ecia]ly 
al)out  reefs.  A  large  number  of  s|)ecimens  were  collectiHl  at  Arroyo  and  Mayaguez,  and  at  stations 
6075,  6087,  and  ()09().     The  largest  was  58  mm.  in  diameter,  with  spines  45  nun.  long. 

2.  Dorocidaris  papillata  (Tx'ske). 

This  sjxKiies  resembles  the  preceding  in  size  and  color,  but  is  usually  light^^r  and  the  spines  are 
often  almost  white;  they  are  also  more  slender  and  tapering  than  in  (^idaritt.  It  (Kvurs  only  in  water 
of  considerable  depth,  and  is  found  on  both  sides  of  the  North  Atlantic,  from  Norway  to  the  Mediter- 
ranean, an<l  throughout  the  West  Indies.  Two  spetnmens,  one  from  station  6067,  23  mm.  in  diameter, 
with  spines  53  mm.  long,  and  one  from  station  6070,  45  nun.  in  diameter,  with  spines  83  mm.  long. 
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3.  Asthenosoma  hystrix  ( W.  Thomson). 

As  tlii«  uri'hin  oifun*  only  in  deep  water,  it  is  not  likely  to  be  met  with  by  the  oniinary  <*<3llertor. 
It  reaches  a  large  size  ( 140  mm.  in  diameter),  but  the  test  is  always  soft  and  flexible.  The  spines  are 
short  but  very  sharj),  and  scattered  rather  sparsely  over  the  test.  The  feet  are  in  three  vertii-al  rows 
in  each  poriferous  zone  in  the  adult. 

There  are  two  large  spe<nmens  of  this  very  curious  flexible  urchin,  iMitli  as  flat  as  can  W.  They 
measure  1:35  and  140  mm.  in  diameter,  but  are  only  7  mm.  thick.  The  abactinal  surfai*e  is  puqde 
and  the  actinal  very  pale  yellow.  These  specimens  were  collecte<l  at  station  6070,  and  from  the 
Fame  plai*e  there  are  two  very  small  flexible  urchins,  10  mm.  in  diameter,  which  I  refer  with  some 
hesitation  to  this  species.  Their  coloration  is  precisely  like  tliat  of  the  large  one?*,  but  the  feet  are  in 
only  a  single  n>w  in  each  poriferous  zone  instead  of  in  three  rows,  as  in  the  adult. 

4.  Diadema  setosiixn  Ciray. 

One  of  the  m<jst  characteristic  urchins  of  the  Tropics;  of  world-wide  distribution  Inmi  Oiba  east- 
wanl  to  the  Fiji  Islands.  Almost  black,  but  the  spines  are  often  bande<l  with  white  in  the  young. 
The  adults  are  sometimes  100  mm.  in  diameter,  with  spines  300  or  400  mm.  long.  Very  common 
about  coral  reefs. 

The  F'n<h  Hawk  collection  contains  twenty  specimens  of  this  species,  varying  from  17  to  75  mm. 
in  diameter,  and  collected  at  Ponce,  Mayaguez,  and  Arroyo.  The  smallest  (those  less  than  40  mm. 
in  diameter)  usually  have  the  spines  lianded  light  and  dark,  whitish  or  yellowish,  alternating  with 
purplish  or  brownish.  One  large  specimen  has  all  the  spines  on  the  actinal  surface  white.  A  large 
specimen  from  Ponce  differs  markedly  from  all  the  others  in  that  a  numl>er  of  the  spines,  especially 
on  the  actinal  surface,  have  prominent  swollen  **  rings,'*  6  to  10  mm.  wide  and  2  to  3  mm.  in  diameter, 
about  25  mm.  from  the  base.  As  all  the  spines  are  bn>ken,  I  am  not  sure  whether  this  swelling  is 
always  at  the  tip  of  the  spine  or  not,  but  it  appears  as  though  it  wa<».  The  spines  are  horizontally 
ringed,  but  these  swellings  are  longitudinally  ri<lged. 

5.  Ecliinonietra  subangxilaris  (Leske). 

This  species  is  often  i-alled  the  '*  rock-boring"  urchin,  becauseof  ib*  habit  of  living  in  cavities  in  the 
reefs  and  Unlges  in  shallow  water.  In  size  it  is  rather  small,  not  often  50  mm.  long,  the  spines  about 
20  nun.  It  varies  greatly  in  form  an<l  proportions,  but  especially  in  color.  All  stages  from  very  pale 
retldish  brown  to  nearly  blark  are  common,  while  the  spines  are  often  green  with  more  or  less  violet. 
It  is  found  from  Bermuda  to  Rio  Janein).  The  collection  contains  105  examples,  exhibiting  a  most 
extraordinary  range  in  color  and  shape.  Indeed,  the  extremes  are  so  different  one  might  easily  believe 
there  are  at  least  two  distinct  species  in  the  series.  The  more  common  form  was  colle<!te<l  at  Ponce, 
Arroyo,  Botjueron  Bay,  Fajanlo,  San  Juan,  and  Agua<lilla.  The  largest  measures  42  mm.  long  by  38 
wide  by  22  high.  The  spines  are  slender,  20  mm.  long,  and  less  than  2  mm.  in  diameter.  The  color 
varies  from  bright  light  green  with  violet-tipptnl  spines  to  very  light  re<ldish  brown  and  thence  through 
N'arying  shades  of  red-brown  to  almost  ])lack.  The  other  form  wa**  collected  at  Ensena<la  Honda  and 
on  the  light-hoiL«e  reef  at  Playa  de  Ponce.  The  difference  in  size  is  not  notable,  but  the  test  is  somewliat 
more  flattene<l.  The  spines,  however,  are  very  <liffecent.  They  nu»asure  from  15  to  20  mm.  in  length 
and  from  2  to  3A  mm.  in  diameter.  Thev  are  umch  stouter,  therefore,  and  are  also  somewhat  flattened 
and  abruptly  i)ointed.  Their  color  varies  fn^m  pale,  dull  pink,  through  reddish  bn>wn  to  dark  green, 
the  spines  having  violet  tips;  in  some  more  than  half  the  spine  is  violet. 

6.  Ecliiiionietra  viridis  A.  Agassiz. 

Tliis  six^cies  closely  resembles  the  prece<ling  in  size,  shape,  color,  and  habits,  and  seems  to  be 
distinguished  only  by  the  Imre  apical  system.  It  is  recorded  from  Florida,  CuUi,  and  Haiti.  Two 
specimens  from  the  reefs  at  Playa  de  Ponce  seem  to  l>e  referable  to  this  species.  They  are  of  about 
average  size  and  color.  The  test  is  brownish;  spines  light  green,  almost  yellow  at  Irase,  violet  tipped. 
There  are  no  spines  within  the  anal  area,  and  only  about  12  to  15  in  the  whole  abactinal  system. 

7.  Toxopneustes  variegtitus  (I^man^k). 

The  common  si*a-urchin  of  the  tropical  western  Atlantic,  abuixlant  from  Bermu<la  and  North 
Carolina  to  Kio  Janeiro.     It  varies  greatly  in  color  from  rich  violet  (Bermuda)  to  bright  green  and 
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white  (Jainaicii).  Like  the  following  HpiH'ies,  it  in  iixiially  found  on  sandy  lH)ttoin  ami  oftvn  <'overH 
itself  with  bits  of  seaweed  and  other  debri.s.  The  collection  contains  28  H|xH'inienH,  the  wnialleMt  of 
which  is  only  4  mm.  in  diameter.  They  were  colUn'te^l  at  Ponce,  Arroyo,  liiKjueron  Hay,  San  Juan, 
Catafio,  and  Hucares.  The  color  varies  considerably,  but  i.s  usually  jjreen  an<l  white.  The  spines  are 
often  tipi)e<l  with  reddish,  ami  the  si)ecimen  from  Ihicares  has  the  spines  n>se  pink. 

8.   HipponoS  esculenta  ( l.«eske) . 

A  very  large  urchin,  sometimes  b>0  nun.  in  diameter.  Adults  art*  easily  nn^ognizeil  by  their 
white  color  and  great  size,  but  the  young  are  not  reailily  <listinguishe<l  from  those  of  the  preceding 
species.  Occurs  from  liernuida  to  Surinam.  The  eggs  are  8ometim(»s  used  for  fooil.  Fn>m  Porto 
Rico  there  are  fifteen  of  these  large  un*hins,  l)e>*ide8  several  fragments.  Several  of  them  measure  140 
mm.  in  diameter  and  95  nun.  high,  while  the  smallest  is  only  19  mm.  in  <lianieter.  They  were  colle<*tetl 
at  Ponce,  Arroyo,  Aguadilla,  and  (luanica  Hay. 

9.  Echinanthxis  rosaceus  (IJnnaMis). 

In  life  this  species  is  re<ldish,  yellowish,  or  greenish  brown  in  color.  It  reiurhes  a  length  i»f  140 
mm.,  and  the  height  is  from  one-third  to  nearly  one-half  the  length.  It  occurs  in  the  sand,  often  under 
stones  and  in  very  shallow  water,  and  is  found  from  South  Carolina  to  (TuadeloujH*.  Only  one 
example  of  this  species  in  the  collei-tion,  a  fair-sizt^l  si^cimen  from  Fajardo. 

10.  Mellita  sezforis  (Lamarck). 

This  very  flat  and  thin  "keyhole  urchin"  is  usually  light  olive-green  (rarely  brown)  when  alive. 
It  reaches  a  diameter  of  70  or  80  mm.,  and  is  found  on  .sandy  bottoms  in  shallow  water,  from  South 
Carolina  and  Hermuda  southwanl  throughout  the  West  Indies.  One  large  sjiecimen,  74  by  72  mm., 
from  Arroyo,  and  four  smaller  ones  from  station  ()<)85.     The  color  of  all  these  is  pale  olive-green. 

11.  Mellita  testudinata  Klein. 

This  *' keyhole  urchin"  is  slightly  larger  and  thicker  than  the  prece<ling,  but  of  the  same  color 
and  habits.  It  has  a  wider  range,  having  been  found  from  Nantucket  to  Krazil.  The  Fim/i  Ihuv.^ 
collection  contains  10  s[)ecimens,  varying  in  size  from  one  W  mm.  in  diamet(>r  to  one  80  nun.  brimd  by 
70  nnn.  long.  The  color  varies  from  light  to  dark  green.  The  s|)ecimens  less  than  12  nnn.  in  diameter 
show  very  nicely  the  formation  of  the  lunules.  In  the  smallest  s|H»cimen  no  lunules  are  visible  from 
above,  but  on  the  oral  surface,  in  the  i>osterior  interambulacrum,  there  is  a  little  de[)ression  whi(;h 
marks  the  position  of  the  first  lunule.  The  si>ecimen  12  mm.  in  diameter  has  this  lunule  fully 
formed,  while  the  other  four  lunules  ap|)ear  simply  as  notches  in  the  edge  of  the  test.  Found  at 
Ponce,  Arroyo,  Mayaguez,  Puerto  Real,  and  station  0051^. 

12.  Brissopsis  lyrifera  Agassiz. 

This  spatangoid  is  usually  found  ordy  in  deep  water,  rart^ly  in  less  than  10  fathoms.     It  can  not  be 

confused  with  the  following.     It  is  found  not  oidy  throughout  the  West  Indies,  but  in  the  eastern 

Atlantic  also,  from  Norway  to  the  Mediterranean.     There  are  W  siHH'imens  of  this  form  fmni  station 

<>059,  the  largest  of  which  measures  40  by  33  nnn.     The  color  is  light  yellowish  l>n)wn.     The  fas(*iole 

connecting  the  subanal  with  the  |>erii)etalous  fasciole  is  not  complete  an<l  is  ordy  distinct  close  to  the 

subanal.     These  spechnens  thus  resemble  Euroi)ean  examples  of  the  siKH-ies  more  i-los<dy  than  they 

do  those  from  Florida. 

13.  PalaBopneustes  hystrix  A.  Agassiz. 

This  rare  form,  occurring  only  in  deep  water,  is  not  likely  to  V)e  met  with.  Its  size  (125  by  90  nnn. ) 
and  color  are  sufficient  to  distinguish  it  from  the  i)rece«ling  s|>ecies,  but  an  additional  (character  is  to  l)e 
found  m  the  broad,  spatulate  ends  of  the  Inng  spines.     It  is  known  <mly  from  the  Cariblnjan  Sea. 

Of  this  remarkable  spatangoid  the  collection  contains  one  whole  spe<'imen,  half  of  a  sei*ond,  and 
fragments  of  others,  all  from  station  (5070.  The  sj>ecimens  measure  about  125  nnn.  long  by  90  br<»ad 
by  55  high;  color  dark  purplish  re<l;  spines  somewhat  lighter. 
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Besides  the  foregoing  thirteen  .species,  several  other  common  West  Indian  echi- 
noids  may  l)e  exjKH'ted  to  occur  along  the  shores  of  Porto  Rico.  These  are  Clyjpmnfrr 
MuM*pr*'j<>!UM  ((jray).  Kh^oim^  * iminj'innfa  ((ymelin),  Entyqtt^  tnlehrJhii  Agassiz,  Ech't- 
ittfueuM  seintJnnarU  (Gmelin),  Br^MxnM  nnteohtr  Klein,  Metnna  i*tntr!<f*Mi  (Lamarck), 
Mrtalla  pf:ctora1lx  (Lamarck),  and  M^firn  atrojutx  (Lamarck).  The  first  four  will  fall 
under  the  heading  C  in  the  key  on  page  !i52,  the  last  four  under  the  heading  D.  Clypt- 
ni<t*r  resembles  Echinnnthn^.  but  may  l>e  easily  distinguished  by  its  larger,  much 
flatter  test.  It  m-curs  from  South  Carolina  to  Bnizil  and  eastward  across  the  Athintic. 
The  two  Encitptx  resemble  Mdlitn^  but  are  larger  (up  to  140  mm.  in  diameter),  and 
the  lunules  are  diflTerent.  Those  in  the  radii  diflTer  from  the  one  in  the  posterior 
inten-adius  and  are  inclined  to  be  elliptical  or  even  oval.  The  two  species  of  Enciype 
may  Ik*  distinguished  from  each  other  by  the  fact  that  in  rinarglvatn  the  posterior 
lunule  is  longer  than  any  of  the  others,  while  in  inlrh^Jin!  it  is  generally  smaller 
than  the  others.  In  the  latter  spei'ies,  moreover,  the  anterior  lunules  often  disappear 
with  the  growth  of  the  animal,  so  that  the  test  has  only  one  or  three  lunules  left. 
Encif^H'  t^inanj'tnutii  (xvurs  from  South  Carolina  to  Brazil,  while  michdini  is  found 
throughout  the  Gulf  of  Mexico. 

Echlnfmem  is  quite  diflTerent  from  any  of  the  others.  Although  properly  a 
spatangoid,  the  mouth  is  central,  so  that  in  the  key  on  p.  252  it  would  come  under 
C  rather  than  D.  The  test  is  a  somewhat  flattened  ellipse,  from  15  to  40  mm.  long, 
covered  with  short,  light-brown  spines,  and  with  the  bright-red  feet  (in  living  animal) 
arranged  in  five  double  rows,  radiating  from  the  center  of  the  alioral  side.  It  lives 
in  the  sand  in  shallow  water,  often  under  stones,  and  occurs  throughout  the  West 
Indies.     It  has  l>een  recorded  in  the  past  from  Porto  Rico. 

Bri^uii  nnlatlor  resembles  Brfio<opxlx  lyrifera^  but  may  be  distinguished  from 
that  species  by  the  position  of  the  center  of  the  ambulacral  system.  In  BriMtrpids 
this  point  is  near  the  center  of  the  test;  in  Bn>a<uji  it  is  far  forward.  Moreover, 
Bn^<mpsii<i  is  a  deep-water  form  occurring  only  o<'c:isionally  in  a  few  fathoms,  while 
Br!>isuj<  is  found  in  very  shallow  water,  in  the  sand,  often  under  stones,  in  company 
with  EchuumeHJ<.  Brixnux  has  a  wide  distribution,  l)eing  found  all  through  the  West 
Indies  and  eastward  across  the  Atlantic  into  the  Mediterranean. 

Meoma  and  Metal m  are  l)oth  very  large  spatangoids  (up  to  2<H)  mm.  or  more  in 
length)  and  cKrur  in  comparatively  shallow  water,  1  or  2  fathoms.  Metalla  is  much 
more  flattened;  the  ambulacra  are  verA'  slightly  sunken,  and  the  spines,  especially  on 
the  upper  side,  are  very  coarse.  Metal ia  is  brown;  Meoma  varies  from  light- 
yellowish  to  deep- reddish  brown.     Both  occur  throughout  the  West  Indies. 

Moira  atropt^x  is  easily  distinguished  from  all  the  preceding  by  the  very  deeply 
sunken  ambulacra,  which  give  the  test  almost  a  deformed  appearance.  It  reai-hes  a 
length  of  50  mm.,  and  the  color  is  yellowish  brown.  It  occurs  southward  from 
South  Carolina  into  the  West  Indies  and  Gulf  of  Mexico. 

Owing  to  the  finn  structure  of  the  test,  all  echinoids  (except  the  flexible  sea- 
urchins)  can  stand  the  wearing  of  water  for  some  time  after  the  death  of  the  animal. 
In  such  cases  the  spines  drop  off  and  the  organic  matter  is  washed  out,  leaving  the 
tests  as  delicate  white  or  dull-colorinl  vshells,  more  or  less  granular,  according  to  the 
size  of  the  spines  with  which  they  were  covered.  These  shells  are  sometimes  called 
*■' sea  eggs."  Such  tests  are  often  of  value  to  the  zoologist,  and  should  be  preserved. 
Usually  the}'  are  sufficient  for  the  determination  of  the  species  to  which  they  belonged. 
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HOLOTHURIOIDEA. 

HOLOTHURIANS,  SEA-CUCUMBERS,  SEA-SQUIRTS,  ETC. 

The  holothurians  of  the  West  Indies  are  not  nearly  so  well  known  as  the  sea- 
urchins,  so  that  every  new  eolleetion  is  likely  to  contain  undescri})ed  species,  or  at 
least  to  extend  the  range  of  those  previously  known.  Alxmt  85  species  have  been 
described  from  the  West  Indian  region,  or  are  known  to  occur  there,  and  of  these  less 
than  half  a  dozen  are  exclusively  deep-water  foruis.  It  appears,  therefore,  that  the 
great  majority  of  the  holothurians  of  this  region  are  littoral  forms,  and  many  of  them 
are  apparently  quite  limited  in  their  range.  But  as  yet  we  know  too  little  of  their 
natural  history,  pr  of  what  constitute  good  specific  characters  in  the  group,  to  draw 
any  important  conclusions.  Species  have  l)een  made  on  form,  color,  size,  number  of 
tentacles,  and  other  inconstant  characters  to  such  an  extent  that  the  whole  subject 
of  West  Indian  holothurians  needs  a  thorough  overhauling,  especially  since  they 
constitute  one  of  the  most  characteristic  groups  of  the  shallow- water  fauna. 

The  FUh  Hawk  collection  contains  S5  specimens  of  sea-cui^umbers,  representing 
10  species,  all  but  one  of  which  are  littoral  forms.  Curiously  enough,  all  these  littoral 
forms  belong  to  the  single  familv  AspliifK-klrotip^  so  that  probably  only  a  small  part 
of  the  holothurian  fauna  of  Porto  Rico  appears  in  the  collection. 

The  following  artificial  key  will  help  to  distinguish  adult  s|x^cimens  of  the  above 
given  species,  and  also  includes  one  other  species  collected  by  Mr.  (iray.  It  is  hard 
to  give  distinguishing  chai'actei's  among  holothurians,  except  by  means  of  the  micro- 
scopic calcareous  particles  in  the  skin.  As  far  as  possi})le  the  characters  used  below 
can  be  easily  seen  without  the  aid  of  a  microscope;  but  it  must  be  remembered  that 
the  number  and  arrangement  of  the  tentacles,  pedic^els,  and  papilhe  are  often  very 
different  in  the  voung  from  what  thev  are  in  the  adult.  Thev  are  usually  fewer  in 
number  and  show  a  more  orderly  and  definite  arningement. 

A.  Tentacles  long,  slender,  unbranched.    B<Kly-\vall  firm  und  spiny.    Color  white.    lU'cp-scu  form, 

tlrh inocncH  m i»  cutpcrrima.     ( 1 ) 

B.  Tentacles  (normally'20)  eoraparatively  short,  with  numerous  branches,  crowded  int^m  flat  di«k  at 

the  end.    Bo<ly-c<n'ering  soft.    Shallow-water  forms. 

I.  Size  large,  up  to  a  foot  or  more  in  length.     Found  on  sandy  or  muddy  liottora. 

a.  Brown  or  black  atx>ve:  yellowish.  red<lish,  or  almost  white  below,  and  more  or  lesson  sides. 
Body-wall  tough  and  leathery.  Pedicels  numerous  on  ventral  side,  not  arranged  in 
row8 Ilohtthuria  mexicana.    (8) 

h.  Color  extremely  variable:  the  extremes  are  uniform  bIacki>«ih-brown.  without  markings,  and 
uniform  light  bulT  with  a  few  small  s{M)ts  of  dark  brown.  Between  thest'  two  extremes 
all  possible  combinations  of  light  and  <hirk  (M*cur.  but  the  comnKmest  f(»rm  is  buff.  <'(m- 
siderably  blotched  with  large  patches  of  dark  bn>wn.  B<Hly-wall.  though  thick,  soft  and 
slimy.  Pedicels  numerous.  arrangtHi  distiiu-lly  in  three  broad  longitu<linal  rows  on 
ventral  surface Stirfutpiitt  ini'^ii.    (2) 

II.  Size  small,  rarely  8  inches  long.   Usually  found  among  r<K'ks,  often  burled  in  sand  under  loo^e  slabs. 

a.  Body  covered  with  more  or  less  wart-like  conical  papillie.    Pedicels  few,  irregularly  scattered. 

or  none Hol/tihtirin  imp<Uienf.    {7) 

b.  Pedicels  arranged  in  3  kmgitndinal  series  on  ventral  surface.    Cuvier's  organs  very  notice- 

able, pure  white  in  living  animal lhtlt)thuria  captiva.     (3) 

c.  Pedicels  thickly  crowded  ventrally,  less  numerous  dorsally:  few  papilhe.  if  any Jlolothuria  {flaberrima.    (5) 

d.  Body  very  thickly  covered  with  pedicels  ventrally  and  with  papilla;  and  t>e<licels  dorsally. 

Ilttfothnria  densipcdcB.     (4) 
c.  Bo«.ly  elongated,  with  scattered  and  rather  few  papilhe  on  dorsal  surface,  and  irregularly 
8cattere<l  pedicels  on  ventral. 

1.  Blackish  and  whitish  or  light  gray,  mottled  with  <larker;  sometimes  more  or  less  tingi><l 

with  yellow HoU^thuria  grisea.    (6) 

2.  Grayish,  but  more  or  less  decidedly  yellow,  with  Jine  purple  markings  and  blot<'hes  of  the 

same  color lUAtttharia  roiMmni.     (9) 

3.  Brownish  or  purplish,  more  or  less  indistinctly  Jiarked  with  darker  blotches. .  Ilolothuria  surinamentih.    (10) 

C.  Tentacles  15,  pinnate.    Body  long  and  slender,  without  pedicels Syitapta  lappa.    (11) 
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1.  Echinocuctunis  asperrixna  The^l.     (PI.  16,  ^^.  1-7.  > 

Thi.s  extraordinary  liolothurian  is  1  or  2  inches  long,  including  the  long  neck  and  slender,  tapering 
tail.     It  has  been  recorder  I  from  only  the  Caribbean  Sea,  and  there  only  in  deep  water. 

There  is  one  specimen  of  this  specie?*  dredged  at  station  6066,  in  170  fathoms  of  water.  It  is  just 
24  mm.  long,  and  the  delicacy  and  glassiness  of  its  appearance  make  it  an  object  of  unusual  interest. 
The  species  was  first  describe<i  by  Theel,  in  1886,  from  specimens  coUei'ted  in  the  vicinity  of  Jamaic^a 
and  Cuba,  at  depths  of  150  fathoms  or  over.  As  he  published  no  figures  of  the  species,  it  seems  worth 
while  to  give  with  this  report  some  illustrations  of  such  a  noteworthy  form.  The  tentacles  (fig.  4) 
are  apparently  only  eight  in  numl)er,  and  differ  from  the  tentacrles  of  all  other  pedate  holothurians  in 
being  perfectly  simple,  without  branches  of  any  kind.  The  calcareous  ring  (fig.  2)  is  very  small;  no 
stone  canal  or  Polian  vessel  found.  Genital  filaments  few,  but  thick.  Respiratory  trees  very  delicate. 
No  Cuvier^s  organs.  Respiratory  trees  and  intestine  with  numerous  brownish  spherical  bodies  in 
their  walls,  possibly  waste  matter.  Intestine  very  long  and  much  coiled.  Pedicels  very  scarce,  almost 
wanting,  except  near  head  and  tail.  Body- wall  (fig.  8)  very  hard  and  firm,  as  though  mailed,  pure 
white.  It  b*  compi>se<l  of  more  or  less  regular  polygonal  plates,  each  of  which  bears  a  single,  long, 
stout  and  sharp  spine.  Calcareous  Uxlies  (figs.  6  and  7)  consisting  of  irregular  plates  with  numerous 
holes,  yeiy  abundant,  especially  in  and  near  the  tentacles. 

2.  Stichopus  moebii  Senqier. 

A  <-onininn  sjK^-ies  and  very  interesting  on  account  of  the  great  variety  in  the  color,  shape, 
appearance,  and  numljer  of  tentat^les.  It  rea<.'hes  a  length  of  300  mm.  or  so.  The  body-wall  contains 
numerous  tables  and  C-shaped  bodie.*<;  the  former  with  well-developed  disk  and  numerous  teeth  at 
top.  Known  frf  >m  Bermuda  and  the  West  Indie*;.  There  are  8  specimens  of  ASticfufpujf  in  the  FU^h  Hawk 
colle<!tion,  varying  in  size  irom  90  to  220  mm.  Though  differing  somewhat  in  color,  they  all  show  the 
light  background  with  large  dark  spots  and  blotohes.  The  number  of  tentacles  varies  from  16  to  20, 
thert*  l>eing  1  with  16,  1  with  17,  2  with  18,  1  with  19,  and  3  with  20.  It  is  worthy  of  note  that  the 
two  largest  specimens  have  20  tentacles  and  the  two  smallest  have  18  and  16,  respectively.  This 
species  was  collected  at  Botjueron  Bay,  San  Juan,  and  Mayaguez,  and  these  specimens  agree  in  all 
essentials  with  those  from  Jamaica  and  Bermuda. 

3.  Holothuria  captiva  Ludwig. 

This  little  holothurian  rarely  reaches  a  length  of  100  mm.  It  is  rich  brown  in  color,  somewhat 
paler  below.  On  the  l>ack  are  rather  numerous  papillae.  The  body-wall  contains  numerous  tables, 
with  many  teeth  at  the  apex,  and  buttons  with  3  pairs  of  holes.  The  species  is  known  only  from  Ber- 
muda and  the  West  Indies.  There  are  only  two  specimens  from  Porto  Rico,  and  both  are  very  small, 
12  and  15  mm.  in  length.  They  were  collected  at  Hutares.  The  skin  is  very  delicate,  almost  without 
pigment,  but  the  deposits  are  numerous,  full  size,  and  j)erfectly  formed.  Color  in  alcohol  dirty-brown. 
Cuvier's  organs  very  noticeable;  in  one  specimen  their  bulk  is  fully  one-tenth  of  the  whole  animal. 
The  arrangement  of  |)edicel8,  papilUe,  and  tentacles  is  of  interest. 


Specimen}*.  Pedicels. 


Smaller  speelmen 15  in  a  row;  a  single  row  on 

each  side,  a  douDle  cow  in 
middle  of  ventral  sorface. 

Larger  specimen 18  in  a  row;  rows  as  above 


Papilla;.  Tentacles. 


Six  longitudinal  rrtwv  with  10 

6  paplUse  in  a  row. 

Six  rows  with  10  in  a  row  . .,  14 


4.  Holothuria  densipedes,  nov.  sp.     (PI.  17,  fig.  l.j 

There  is  a  single  sp)ecimen,  from  the  light-house  reef  at  Playa  <le  Ponc^e,  of  a  holothurian  unlike 
any  yet  described.  On  account  of  the  very  numerous  and  crowded  pedicels,  I  have  given  to  it  the 
name  dewnpede*.  It  is  88  mm.  long  and  about  20  mm.  in  diameter.  The  color  is  brown,  with  a  few 
scattered  dull  purple  or  blackish  blotches.  The  papillae  have  a  reddish  tinge,  while  the  pedicels  are 
much  lighter,  with  a  touch  of  yellow.     The  pedicels  are  crr^wded  on  the  ventral  surface,  and  are 

,»d— F.  C.  B.  190Q-17 


'jr»S  HILLKTIX    «»K    THK    I  NITKI)    STATKS    FISH    r«  i.MMlSSloN. 

nuiiK tmu>.  tli<>u«^li  «MiiiivMhat  M'lalltT.  <i<*r<ill\ .     The  {ia]>iii:«  ar«'  iiuiiifn»ii>  aii<l  (i»iitiiu'«i  tt*  the  <ionm) 

-iiriao*.     Theiv  is  iiti  *iirn  i»f  arnHi;:rTjrt*nt  ill  n»w».  »•!  ♦•itln-r  tht*  iniliii-ls  "ir  iiapilla-.     TenUU-'Itn*  verj* 

small  aini  jiale.  a|n»iin*iitly  i*i».     Pi»liaiMt»«-l  1.     St-MiiM-aiial  I.     WatiT-riii:;  with  many  siiiall  Y»etMi-like 

iHwlit-^r  nil  it.     Tmier's  iiivanr-  j>n-«nt:  >!iKill.  •»'n-**ni>h.     liniiral  irlanils  with  iiiimen»U!*  infre«|uently 

l»rani-ht^l  tilaiiifiit>.     The  «-il«-an'«iii*  'leiNi^its  rtni-i^.t  ••I  tal>]*'s  ainl  >m<M»th  )mttons.  with  nuniepou? 

>Uj>|"»rtiiiii  r«-N  in  |i*.*»lio-l-.  ii;ij»ill;«-.  ainl  Ti-ntai-li'-.     Tht-  KiitTi»ii«  u-iiallx  hav*-  thri'**  fttirv  of    hoI«^, 

hnt   n«"»t   iiiin*.inenliy  ihiT»-  an*  «iri!v  :;  .ir  4   h<il»>.     Tht*  tahU*^   havi-  th«-  •li*!;   with  4  lan^-   it»ntni! 

!iiil»'>  t*r  a  sin:;ie  lUtply  ^-ItiUtl  1m 'If.  >in'ri>iiM«lfl  1>\  a  ••in-h-  ••!  "»iiiail»*r  h"l«'*i.  4  htr^iT  alternating  with 

4  sn>all«*r.  l«i  «*«-m|»letf  Th»-  rinK-.     Tin-  '>pir«-is  t--»m|»iiraliwly  h*\\,  with  mhIv  !  iTi»->l»wini  and  ft-w  J  m»t 

iiiiiiv  itian  l«>«>rlL*    i«t-tli.     Tin- ta'!»h- i-f  iln-  i»*-li«"els  an*  i]«<uall>  nnirli  rt'<lurt'«l. 

Thf  "^iipiwrtinir  n-l«  ••!  ih»-  ttMitailt>  an-  >iiii|»lr,  >li;rhtly  nuiirh  -ir  kinthltftl  at  fnii>.     Tlio*^  fnuii 

tht*  j»e*ho-l-  an*   .-ually  l»n.iail«T  ainl  jiimi-*!  hy  h«»lfS  m«n\'«ir  U*^> -ymiiH-irii-ailly  arrant^^T.     Th«Teare 

often  7  ««r  S  jwir^  «•!  th*'!-t-  holt^.     The  •■ah"an*«»!i'-  riii-j  i*:  «*iim|ii«'^Hi  ,.f  .'i  larirt*  r.ulial  pie«ve  ami  i>  i^nud], 

narn.»w.    {K>inteil    iutrrnHlial    plates.     The  .•aii-inoii-    rim:  ami    the  various  inKitrt^^n:*  ilfpcK<itH  aiv 

exa«*tlv  like  thirH*«»f  //.  r.tthhn,.:  l^iini»<'n,  trim  whieh  >|tei-ie>  thi>  lurm  i- -»iherwis«'  niiiimllv  liiffereot. 
•  •  •  • 

St-e  pL  17.  It  'lifter^  fmm  its  m*:ire».t  allien  ii:  the  ••r«iw«le«l  papiil.e  tiii  the  ilnrsal  «»urfa«Te.  atf  well  at* 
in  the  .letaile«l  '>tni»-tiire  "i  the  taMe>.  while  it  liifier-  inarketlly  fr-in  //.  'i^nK  i-rl^t  in  the  laosv  s«iie  of 
the  |ieiiio-N  anil  |«:ipill;t'.  an«l  in  their  «'rt»wiliil  arraTiLn-nieriT.  It  i-  kn<iwn  a-  yet  only  fn:»iii  Pi.»rt«i 
Kin.. 

5.  Holothuria  grlaberrinia  Siit-iika. 

Kr-jteeially  eitiumoii  ill  taviiit—  ii.  i..ral  r«Nk*oii  Ti;i-  ni  :-  aii'l  ai"iii:  '•iii»r«-.  it  i-  rather  >h«irt  aii«i 
st«>nt.  s«*l«ltnu  nion*  than  l*"'  stm.  1'»i;l'  Th**  eolor  vari«—  jrfatlx  ir-im  pale  vi  lii-wi^h  hmwii  t*»  alfii<:ii?t 
l»laek.  I'Jit  i-  p*nerally  unil'irm  over  the  l»"«ly.  The  l».-iy-wall  •  '•iitaiii-  I'lily  •^■artere«l  hranehin};  rrM]»<. 
It  is  iiiun»l  lhn»uirhout  the  i  arih.'t-aii  >H-a  an«l  'iiilf  "f  Mfxioi.  *^ix  >iie<imen*  tn»m  llneart*s  var\'  iD 
lemrth  truni  rw>  to  Ho  nnii.  In  rive  the  iiil-.r  i-  Maeki^h  '-n.wn.  the  tentaele-  Maek:  the  sixth  is  lifrht 
yellowi!»h  hn»wn,  with  liirht  teniaeli-. 

6.   Holothuria  griseA  >elenka 

Tiii*  ^i-^i'it-^  n-atiie*  a  ii-iijii:  >>i  l-"**>  T««  "J"*'  rsjv..  The  ••'Hiy-wal'.  •  i-iitaiii-  iahU->  and  small  ff>rke«i 
ri-l".  the  latter  ■jai!iere»l  ii;  little  nrrle-  -t  --T'ot-.  iifteii  vi-^ihle  to  the  !iake«l  eye.  It  has  lieen  reeorr1e«i 
iroii:  the  \V*-*t  Iri'lif..  >ririnan..  ai.l  Mra/i'.  Tw"  -;•*•.  iineii^  fri-ii,  Arroyo,  '^t  aiitl  1 1*»  mm.  long,  and 
•  •ne  fn»iii  Uti.iir*-*  7««  im'i. 

7.  Holothuria  inipatiens  K<ir-kai. 

Till- i*  ••!.»- "I  tiie  !i;o'.t  w  iiiriy  •i>tri'f'Mit-:  I'l  .'•■'lotoiirian'*,  N-ir::;  rvri-iwii  ir«»m  th«*  wanner  :4mi«> 
**i  ail  \vAT\>  ••!  the  wi.»rld.  It  nai  iie^  a  U-n-jlh  ««i"  l'>«»  t--  *_*»>►  mm.,  aiil  i-  ;:ra\i*h  purple  in  etilor,  9onie- 
tiiue*  M"teh*''l  with  darker.  Teriiailes  often  \rr\  lijht  i-olore»!.  The  U*ly-wall  iimtains  tablef> 
an«l  hntti'ns  with  .*>  jiair^of  h«>le<.  Kri«n»  Tulel -ra  then-  i*  oUt-  typirai  -iH-eiuifii  n,%  mm.  l«.»iii;.  and  from 
P-»n«>*  ther*-  are  two  ^iti-imen-    1  !•►  »•'  rj'»  Jiiti..     whiih  an-  tlark  jray  iu  e.  .j.ir  with  no  tra^vof  |mrp)e. 

8.  Holothuria  niexicana  l.udwiL'- 

Thi?  :*  ■•*.•■  ■•:  *";.e  ianj*-'  W,-.t  Ir.  iiai:  "r;ol.,Ti.uriaii*.  -•iten  n  arhim:  a  liii'jth  of  47h»  mm.  or  more. 
The  •••;«-r  varies  jr>'atiy:  ^-^i.e  -i-tt  i'-.ei^.*.,  i-uallx  <Miall  one.-,  are  lii^ht  >ir»'wn  aUive  and  pink  or 
flesh -^-olor  i^i.e-aVi.  "iie  i*-iii.-»  ■-  ^-r  un:  .'ihers  are  al!;i.i>t  jet-Maik  with  ^^-anely  any  lijeht  heluw. 
IV-tw>-e!;  the:^  tw..  vxTrviiie-  all  -rt-  •:  iiiTeivra.iatioii^  .M-eur,  The  thiek.  leathery  UHly-wall,  which 
•■oniaiiis  '•ii'ip'.v  :a'«'.t^  a:.-'.  r.':!i.»-n.!i-  ;^ri-'ra!»-'i  plate-.-:  two  kiiiil-.  hel].- i:n*atl\  ti>  tlbctin^nush  thitt 
-fiei  :♦-.     lK-^r:''*-il  ::r>.r  :>*.::.  ::.»■<  i'::: -■:  M'xii-  .  aii.i  known  oulx  fn-ni  rlu-  W^-st  Imlian  re^on. 

<  •:  thi-  vr^^  .•.■:::::..-:.  -j.*^-:*-.  TJM-r.  are  -«.^iO  !•«»  -i-e.-inaii-  in  the  .  .-llivtion.  !n»ni  110  to  300  nun. 
in  i»-nirth.  Ti.*  rx-  i- ;:n-itt  r.vrp.it\  :i;  'h*-  ::':ih'-«t  .■:  tiiita.le-  ai:-i  T-uian  vesM-U.  F»Mir  imiividuals 
liave  >  tr-i.-a.-^.-*:  -i.v  havt-  1'':  :;•-..  i:a\.-  \>*\  ■-:.!  lia-  IM.  Tw--  =ii.li\  i.ljal-  !iav»-  1  Tolian  vei«^]  eai*h: 
iwii  havr  'J;  ii\e  have  •'•;  tw.-  liav.-  4:  :l.rei  haxe  7;  -nie  ha-  *»;  ..i.e  lui-  '•  Th»^'  <ft«viuienx  wen* 
■-..:..'••-:  iiT  <  ';!t-».ra.  Kajani'-.  !*••-;  i-r-:!  iU\.  'tr.a:.'..a,  Put;.    \U\\\.  Ma^a^i.ty.  a::il  >an  Jiian. 
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9.  Holothuria  rathbuni  l^tiii|»ert.     (1*1.  17,  fijr>*.  2  to  10. ) 

This  siKM-it's  ri*miH»s  ii  ItMi^h  <»1  'JUJ  mni.  The  ImmIv-wuII  <'oiitains  tahles  ami  lmtt<iiif«  with  three 
[>air8  of  holes.     Occurs  from  Benmula  to  Brazil. 

There  is  a  small  holothuriaii  in  the  colkMtioii  from  Culehra,  whirh  1  have  filially  <ieei<le<l  to  con- 
sider a  yoiiii^r  s|K*iimen  of  this  sjMM-ie.*.  //.  rothhunl  was  lirst  «les<Til>e<l  hy  Mr.  Richard  Rathhun  from 
specimens  colle^-ted  at  Rio  Janein*.  hut  he  ;rave  no  name  to  it.  In  1HH5  l^ni|)ert,  w  ithout  any  further 
information,  jrare  the  s|H^'«-ies  th<'  name  mfhhuni.  Amon^'  hoU)thnrians  whirh  1  rolUM'te<l  in  Janiaiesi 
in  IHiMiand  181)7,  then*  are  nnmeronssjKM'imens  which  may  Ik*  referred  withont  donl>t  to  Mr.  Rathbnn's 
.•^jtecies.  In  \SMSi  tin*  New  York  I'niversity  party  eoIhM-te<l  similar  f<j>eciinens  on  the  south  nhoreof  the 
Benmula  Islands.  These  specimens  all  atrn^e  in  coloration,  size,  and  i-alcan^ons  parts,  as  well  as  in 
habits,  with  the  s|»ecimen.'«  from  Brazil,  as  de.'«<rilKHl  l»y  Mr.  Bathhun.  The  Borto  Rican  specimen 
l)efore  me  Is  only  oO  mm.  lon^r.  and  is  rather  sj»indle-sha|HMl,  tapt»rinjr  towanls  Ixjth  ends.  The  i^edicels 
are  c<»ntine<l  to  the  andinlacra.  where  thev  form  live  double  rows,  which  are  very  distinct  near  the  two 
ends,  but  rather  in«li.'*tinct  at  the  middle.  Tenta<li's  20  in  numl>er,  small  and  pale.  Color  light  >rniy 
with  a  <lecide<llv  vellow  tintre  ventrallv,  more  or  less  distinctly  marke<l  on  the  interambulacra  w*ith 
purplish  bla<*k.  (^uviers  or^ns  are  jiresent,  dirty  j;reen  in  color.  There  is  no  genital  glan<l,  which 
a<ids  strength  to  the  opinion  that  this  is  a  young  in<lividual.  It  differs  from  adults  in  the  armngcinent 
of  the  jH*di<-els,  whi<-h  are  in  them  irregularly  scattere<l.  As  no  figures  have  ever  been  jmblished  of 
the  calcareous  j>arts  of  //.  mtlihuni,  it  .»*eems  wis<«  to  give  them  in  <-onne<*ti<.  n  with  this  individual. 

10.  Holothuria  surinamensis  l^udwig. 

This  very  rommon  sin-eies  reaches  a  length  of  al>out  150  mm.  The  InKly-wall  is  often  very  thin. 
It  contains  a  few  irregular  nnls  and  numerous  imjx*rfe<-t  tables  which  lack  the  disk.  Occurs  from 
Bermuda  southward  to  Surinam  and  into  the  (inlf  of  Mexico.  .\l>out  half  of  the  holothurians  collected 
by  the  Fmh  Iluirk  consist  of  this  sj)e<'ies,  of  whii'h  there  are  40  s|)e<*imens,  .SO  to  140  mm.  in  length, 
from  Ponce.  Bmpieron  Bay.  San  .Juan.  l*ut*rto  Real,  and  (ruanica.  In  some  the  **l»ars*'  in  the  skin 
are  numerous  and  very  noti<'eable  and  the  tables  are  heavv,  while  in  others  the  "  l>ars  "  are  rather 
infre<|Uent  and  the  tables  more  delicate. 

11.  Synapta  lappa  Muller. 

This  large  synajJta  reaclu»s  a  length  of  HOO  nun.,  or  even  more.  The  color  varies  considerably, 
from  light  gray  to  dark  brown.  The  Ixnly-wall  is  thin  an<l  contains  mnnerous  **an(!lK>rs  and  plates*' 
(i'hanu'teristic  of  the  genus)  and  great  quantities  of  miliary  granules.  It  is  found  under  rocks  on 
sandy  l)Ottom  in  shallow  water  throughout  the  West  In<lies.  Mr.  Gray's  collection  <'oi)tains  a  single 
spei'imen,  fouinl  under  a  rock  near  San  .luan. 

Besides  the  species  with  the  **shield-sh}ii>tHi**  t«'iita<des,  there  will  doubtless  be 
found  alon^  the  shores  of  Porto  Kico  representatives  of  another  family  of  holothu- 
rians, the  lJri\^IrnrliJrotw,  Of  this  faiiiily  Cfictu/iaria  punctdta  Ludwig  and  species 
of  Thyim*^  are  almost  sure  to  occur.  Of  the  Ssynnpf)dii\  bt»sides  Symipta  l4ippa 
Muller,  Syimpta  r!rijnt/ui  (G^^rstedt)  and  Chindnfa  mttft^ni  Pourtales  will  very 
probably  be  collected.  Moreover,  another  genus  of  the  Ai<p'tihK'litrota'  (of  which 
Ildiitlntr'ni  is  a  typical  genus).  M'nUrrui.  may  occur.  This  latter  genus  can  be  ea-sily 
recognized  by  the  live  prominent  calcareous  teeth  in  the  amis.  It  is  brown,  mottled 
WMth  darker  and  lighter  shades,  and  reaches  a  length  of  :^ou  mm.,  or  therealK>uts. 
J/]  fiyd-sxi^i;  Stdenka,  with  25  to  Hn  tentacles,  has  lKM»n  collect4»d  in  Florida,  Haiti, 
the  Tortugas,  Himini.  and  Jamaica.  ('iiriiin4irhi  jmnctntn^  which  reaches  a  length  of 
70  or  SO  nun.,  may  be  recognized  by  tJie  10  much-bmnched  dendriform  tentacles, 
the  bluish-gniv  color,  and  the  yellowish  pedicels,  which  occur  in  double  rows  along 
the  ambulacra  but  arc  also  somewhat  scattered  on  the  rest  of  the  bodv.  It  occui'8  in 
cavities  within  and  underneath  broken  rocks,  from  lk»rmuda  to  Barbados.       Thynne 
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is  a  genus  similar  to   Cncumaria^  hut  ha8  the  pedicels  much  more  numerous  and 
crowded  irregularly  all  over  the  hody. 

The  members  of  the  Synapthlw  may  l>e  easily  distinguished  from  all  other  holo- 
thurians  by  the  absence  of  pedicels,  papillte,  and  respiratory  ''trees."  The  tentacles 
are  pinnate  and  the  body  is  more  or  less  tmnslucent.  ^Symipta  vivipara  is  a  small 
species,  20  to  100  mm.  long,  reddish  or  greenish  brown  in  color  with  mpre  or  fewer 
white  spots.  It  is  found  living  in  seaweeds  from  Bermuda  to  Brazil.  Ohlrid^tfa 
rotifet^a  is  also  a  small  species,  i-arely  100  mm.  long,  flesh-colored  with  little  white 
spots,  found  under  stones  in  the  sand.  The  body- wall  contains  chanu^teristic  wheel - 
shaped  ]x)dies.     It  has  been  collected  from  Bermuda,  Florida,  Jamaica,  and  Brazil. 

DISTRIBUTION    OF    SPECIES. 

Of  the  50  stations  where  the  Fish  Howl-  dredged,  trawled,  or  used  the  tangle, 
36  yielded  echinodemis.  Their  distribution  is  shown  in  the  following  tables  and 
statements.  The  first  table  treats  of  the  west  end  of  the  island,  the  stations  being 
giv^en  as  nearly  as  possible  in  their  geographical  order.  The  Crinoidea  and  Holo- 
thurioidea  are  given  outside  of  the  tables  for  typographical  convenience. 

Only  two  representatives  of  Crinoidea  were  found  in  this  part  of  the  island: 

Actinometra  meridhnaluy  at  Htation  6063,  depth  75  to  76  fathoniH;  botUjiii  of  rocks,  Hand  and 

coral;  obtained  with  11-foot  trawl. 
AiUedon  hagenij  at  station  6067,  depth  97  to  120  fathonit<,  coral  l)ottoin ;  obtained  with  dre^lj^^e. 

Specimens  of  the  Holothurioidea  were  found  as  follows: 

Holotharia  mexicaiiUy  at  Mayaguez,  Puerto  Real,  and  Boqueron  Bay. 

Holothnria  iturhuiniensijij  at  Puerto  Real  and  Bo<jueron  Bav. 

Stichopiiit  mobiij  at  Mayaguez  and  Boqueron  Bay. 

Eckinocuimnm  a-ttfyerrima,  at  Htation  60t56,  97  to  120  fins.,  *'oral  lH)ttoni,  a  dre«lge  l»eing  uneii. 

Asteroid^a,  Ophluroklea,  mui  EcJiinoUha  ntUecUd  hi/  Ike  Fi«h  Hawk  at  the  inntern  end  of  Porii)  Rico. 


Station. 


Depth,  bottom,  and 
apparatus. 


Ai^teroidea. 


Ophiun.»idea. 


A^adilla 


Station  6055. 
Maya^ez . . 


137  fmH.;  sand,  mud. 
and  Hhe11t«;  dredfjre. 


Station  6057. 
Station  6058. 
Station  6059. 
Station  6060 
Station  6061 
Station  6062 

Station  6063 


AHtn)|H.'<'ten  antlUenNiH. 
Luidia  Kenegalensis. 
Pentacenxs  reticulatus. 


44  lm».;  sticky  mud:  ; 

dredge.  ' 

7i  fms.;  8ti<;ky  mud;     Astropecten  dupllcatus. 

7-foot  trawl. 
7  fnw.;  sticky  mud:     Echinaster  crassisipina. 

7-foot  trawl. 


12  fms.;  sticky  mud: 

dredge. 
12  to  18  fms. :  mud  and 

Hand;  11  ft.  trawl. 
25  to  30  fms.;   sand, 

mud,  and  shells; 

dredge. 
75  to  76  fms.;  n)ckM. 

sand,  and    coral; 

11  ft.  trawl. 


Amphipholis  goesii. 

Aniphipholis  subtilis. 
Amphiura  stimpsoni. 
Ophiactis  krebsii. 

lorlcata?. 
Ophiothrix  angulata. 
oerstedii. 
Amphipholis  goesii. 

.Vmphipholis  goctsii. 

Amphipholis  goesii. 

Amphipholis  goesii. 

Amphipholis  goesii. 

Amphipholis  goesii. 
Ophioglypha  Ijungmani. 

Amphipholis  goesii. 

subtilis. 
Astroporpa  annulata. 
Ophiomusium  ebumeum 
elegauK. 


Echinoidea. 


Kchinometra  suban- 

gularia. 
Hipponoe  esculenta. 


Cidaristribuloides. 
Diadcma  setoeum. 
Hipponoe  esculenta. 
Mellita  testudinaU. 


Brissopsis  lyrifera. 
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Afieroiflra,  fjphiuroideaj  cmd  Echinaidea  roUeded  hy  the  Pish  Hmck  at  treMem  end  of  Porto  JRiVo— Cont'd. 


Station. 


Depth,  bottom,  and 
apparatus. 


Asteroidea. 


Station  dOM 22to23£m8.:  sand  and 

mud;  dredge. 

Station  iiOr'»5 4  to  6  tm».\    coral. 

dredge. 

Station  tiOtifi 161  to  172  fms.;  Hand. 

mud:    11  ft.  trawl. 
Station  CUrr: ;  97  to  120  fnui.;  t-oral; 

dredge. 


Station  tiO?0 1  220  to225£ms.:  rocks;  i. 

^  ft.  trawl.  I 


Ophiuroidt^. 


ophio^lypha  Ijungmuni 
Ophiothnx  angulata. 
.VmphiodiH  planispina' 
( )phiothrix  angulata. 

oerrtedii. 
.\mphiodia  nisei. 
.Vmphiuru  flexuosa. 

Amphioplus  iKtearmdi 

Aj(trosehema  oligacte>. 
Ophioglypha  robusta. 
Ophiomusium  seulptum. 
Ophioplinthaca    itpini^ 

sima. 
Ophiopeila  fulva. 
Ophiothrix  aogulau. 

sueiuonii. 
OphiothjTens  goesii. 
Ophioxona  tesKllata. 
Ophiacantha  bidentata.. 
Ophiomuflium       e  h  ii  r  - 

neum  elegaiLo. 
OpbicHnusium  validuni. 
Ophiopristis  himita. 
Ophionereijt  reticulatH  . . 
Ophiothrix  angulato. 

oerstedii. 
Ophiura  brevlcauda. 
brevlxpina. 
Ophiothrix  angulata. 


Ophiothrix  angtilata  . 
Ophiura  brevicauda. 
Ophiothrix  angulata  . 
suen.^^iiiii. 


Station  6076 1  10   fms.;   coral    and    ophiacantha    ophiac- 

Mand:  tangle.  toides. 

<  >phiocoma  pumila. 

Station  6077 10|  fm?.;  coral  and    <>phi«iooma  pumila. 

And:  tangle. 

I  ._       . 


Echinoidea. 


I>i»ri<-iilariv  iiapillata. 


I*uertoR«al 


Station  6072. 


Aj*trop«fl*;n  antUlen- 

sig. 
Echinaster    crassi- 

spina. 
Luidia  itenegalemd^. 
7i  fmn.;  coral.  Mind.     .\Rtropecten   dupli- 


Asthenonoma  hystrix. 
Dorocidaris  papillata. 
PalaK>pneu8tes    h  y  $<  - 
trix. 

Mollita  testudinata. 


and  shellfl;  tangle. 


Station  6075 s;    fms.:    sand   and 

ccwal;  tangle. 
IkMjueron  Hay. 


catU8. 
EchinaMt(*r    cr  a  s  m  i 
!«pina. 


( idaris  tribuloiden. 

FU'hinometra  suban- 

gularis. 
Toxopneusto?*  varie- 

gatiLH. 


On  the  southern  side  of  the   island  the   onlv  e<»hinodernis   colleoteii  were    in 
shallow  water  at  the  three  followinjr  places: 


Station. 

.Vj«ten>idea. 

Ophiuroidea. 
Ophionereiif  reticulata . . 

E<-hin«»ideii. 
Hipponoii  «'»»rulf  nia  . . 

Holothurioidea. 

Guanif'a  . . 

Holothuria  mexicana. 

<.>phiothrix  angulata. 

mrinameniiLH. 

ophiura  appre^va. 
OphiactiA  krebcfii 

Holothuria  demdpedeo. 

P»»n<'«*  n 

-    Astcrina  folium 

Diadema  ^toetum 

imiiatiens. 

Linckla  guildingii. 

4  >phialctta  glabra. 

E(>hinometra   ituban- 

siinnamensis. 

Ophidiaster  guildingii. 

( >phiocoma  echinata. 

gulari.«. 

Pentacenw  retirulatit'*. 

pumiln. 
<  >phiothrix  angulata. 

E«'hinometra  viridi-t. 
Hipp»nr»o  eM.>ulenta. 
Meilita  teytudinata. 

1 

4erstedii. 

, 

( >phiura  appresm. 
cinerea. 

■  Toxopneust**s    varie- 

gHtlL«(. 

bre\icauda. 

rubicunda. 

Uphiozona  impresHa. 

Arroyo 

.    Aj«tropecten  antillensiM. 

Ophiothrix  terptedil 

Ophiuni  bn»vi.'«pina. 

CidariM  tribuloides  . . . 
Diadema  oetiwomi. 
Echinometra  mban- 

gnlariji. 
Hipponoe  e«culenta. 
Meilita  ^exforis. 

Holothuria  grii«a. 

1 

teetudinata. 

Toxopneurtes    varie- 

gatus. 

Hi  >f  the  24  species  taken  at  Ponoe,  7  were  not  taken  at  any  other  point,  and  1  are  new  to  aeienoe. 


2r.2 
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At  the  oastorii  end  of  the  island  th(»  colk'ctinjj:  was  oxt^Midi^d  to  within  a  few  miles 
of  St.  Thomas,  and  included  both  Vie{|ues  and  Cuh^bra  islands.  This  region  provtKl 
rich  in  brittle  stars,  21  species  Fwing  taken,  of  which  ♦>  were  not  taken  elsewhere, 
and  2  are  apparently  new  to  science. 

Of  the  Crinoidea,  Artinomrtrn  ruhUjtiun^a  was  taken  with  the  tangle,  from  com! 
l)ottom,  at  station  tJOSS.  in  28  fathoms,  and  sbition  «>()<»(),  in  I«I  fathoms. 

Of  the  Holothurioidea,  /fohtthurta  o/ptityf^  //.  (fhihrrrima^  and  //.  grli<Hi  were 
obtained  at  Hucares:  //.  imjKitlrths^  //.  /y/z./vVv^////,  and  //.  nithhiit»!\xt  Knsenada  Honda 
(CHilebni),  and  //.  mfM'icana  at  Fajardo. 

Table  suhmrimj  tlw  Asteroifiea,  Ophiuroidea^  and  Ei^hhmdea  afMaiufd  hij  the  Mt'nmer  Fhh  Ifairk  at  the  eauterti 

end  (nf  the  inland  of  1*nrt(>  Him. 


station. 


Depth,  bottom,  and 
itpparatUH. 


A>t»'n>kh*u. 


ophinroiilra. 


Hiieare*! 


StationMfiOirr.f'.oiw.    »»i  to  124  fms*.;  coral:  ,  Lnidia  altcrnatJi 
and  6099.  lunglo. 

Station  6079 20  to  23  fni«.:  coral:    

tanj^Ic. 


Station  wwo 


\H)  to  2:{  fnis.:  vnTn\; 
ilrt'tlKc. 


Caliallo  Blanco. 


Station  60H.'i 


Station  ri<)S4 '  ll  fms.;  coral,  sand.     Astnipit-tcn  duplioi- 

and  siu'lls;  tanKlc.  tus. 

l.nidin  clathraUi. 
...    II  fms.;  r'»)ral.  >and.     .VstmiK'ctcn  dup1i<'>i- 
shclls;  7  ft.  trawl.         tU". 

Station t)OH<; I4j   fm.x.:   <'oral    and    

sjind-  drvdifc. 

KnRena<Ia    Hon-    LinckiuKuiMimrii. . . 

da  (Culchnn. 


ophiot'oina  pumila 

Ophiothri.x  iinKulata. 
Ophiuni  riihictinda. 
( )plii»>ncrci»*  rcticultita. 
(>i>hiopsila  disci. 
Ophiosti^ma  isacantlium. 
Ophiothri.x  an^ulata. 
su*>U!4onii. 
Ophiura  hrrvispina. 
Ophiactis  kIvl•^li. 
<>|thi(K-on)ii  pumila. 
(►I»ldi»n«i«is  rriinilata. 
opIiiopNila  fnlva. 
riisci. 
Ophiotlirix  an^iilata. 
()|>hiur»t  !>revispinii. 
<)|>hio4'(mia  iH'hinata. 
(>|)liioncrfi.M  rt'ticulata. 
ophiotlirix  <i'rst;»<lii. 
(>i)hiuni  apprcssa. 

I)rcvir«iida. 


h>hin(»idca. 


T«»xopneiistos  varie- 

KatiiM. 
ToxopneiiHteN  varie- 

gMu». 


station  TiOhT 1 U  fms.:    coral    and 

I      sand:  tangle. 
Station  liOHs Xi  fms.;  foral:  tangle. 


Ophiolopi.s  clfgans. 
()|>hiurM  lireviNpina. 
0|>lii«i(oma  cchinata  . . 

pumila. 
Ophiomyxa  tla<'cidH. 
( >j»hioncrris  retiiMilata. 
Ophiotlirix  angiilata. 
<crstcdil. 
Ophiura  apprcvsa. 

hrcvicau<Ja. 

!>rcvispina. 

cincrcn. 

rubicunda. 
<>I)hiothrix  angulala  .. 


.Mcllita  .«»exforiii. 


Kchinomctra  .««uban-    { 
gularis. 


cidaris  tribnloidc»(. 


8tati<mr>0W>  16 fm.s.:  coral;  tangle 

Station (ioyi I  15 fms.:  eonil:  tangle.    Astro|>eeten  dupiira- 

I      tus. 
K<rhina.'<ter  cras«*ispi- 
na. 

Station 609.'. Iftfrns.:  c<)ral:  tangle.) 

Station  609.' 121  fm».:  coral:  tangle! 

Statibn609(i lifms.;  coral;  tangle..'  Astnjpecten  dupliea- 

tus. 


Fajaitio 


Ophionereis  reticulata. 
oi>hium  appre.Hsa. 
(>phioneri>is  dubia. 


ophiuni  fti)pn*.ssji. 
ophi<H'oma  pumila. 
ojihiactis  longibrachia. 
oj»hi(K'oma  eehinata. 
ophionereis  olivacea. 
0|>hiothrix  angulaUi. 
lersteilii. 
ophiuni  brevi.vpina. 
Oldiioeoma  eehinata 


Echinomctra  Nultan- 

giilaris. 
Kchinanthus  rona- 

cens. 
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On  the  north  shore  the  eollectinjr  was  all  done  in  the  neighborhood  of  San  •Juan, 
and  brought  to  light  a  number  of  >pecies  not  taken  elsewhere.  The  Asteroidea 
obtained  were  ErlitnoM* r  crnnsixpinri^  L'turkin  4fntldfn(jff,  Ltn^lto  st'netjnli'iii<'ti<  and 
elat}n*iit*i^  Pfntft('er(n<  nfirnJitfn.s,  /j>riHisf,  r  fuh/*fis.  Thi*  folic )winir  table  shows  the 
distribution  of  Ophiuroidea.  Eehinoidea,  and  llolothurioidea  in  this  region: 


station. 


San  JiiMD 


Depth.  I^tttoin  «inl 
Hp|Mnitib>. 


Collected  by  Mr. 
Gray  from  vi- 
cinity of  San 
Juan! 


Station  eOriO 


Station  6af>l 
Station  6053 
Station  riOr>4 


V>1     fm*;.:    sand    and 
mud;  7  ft.  irnwl. 


4-'>    fms.:    sand     and 

mud:  tangle. 
4to7i  fm?;.:  finf^and: 

dre<lgi'. 
li   to  .>i   fm.««.:    sand 

and    mud:    dnMltv 

and  tangU*. 


oj.hiunad*.-}!. 

.\niphi«Klia  pulcholla. 
ophioihrix  angulata. 

<>phi«*<*«»nia  echinala. 

<)phi<KX)ma  pumila. 
oj>hi<M'oma  rii«^i. 
< (phiomyxa  fla««i«la. 
<  >phiura  appn'sst. 
OJ»hium  brexiniuda. 
Ojihiura  cinen.'a. 
Amphiura  bihauiula. 
<»phi«»i;l>-pha  robusta. 
Ophi<»s<*f)iex  .•serratui*. 
Ophiozona  nivea  rompta. 
<>phi«nrlypha  Ijungniani. 

Ainp>hipholi.«  liinbala. 
.\inphipholi'*  K«»e^ii. 


Kihinoidfa. 


K<hinom»^tra   "iibiiu 

pularis. 
ToxopnfU-^lfs    vari»- 

gatiL>*. 

Cidari**  tribuloidt-^. 

Diadema  .*<'tosuni. 
HipiM»n<H.'  e^'ulenta. 


HoIothun»idea. 


Hoioihuria    mexi- 

rana. 
tlolothuria  surinam- 

ensi«i. 
Stichoi»us  mobii. 
Holothuria    glaber 

rima. 
Holothuria  griiiea. 
Holothuria    impa- 

tien.«*. 
S>'napta  lappa. 


Mfllita  tt*<tudinata. 


SUMMARY. 

An  examination  of  the  c-ollecticuis  made  at  the  various  stations  as  given  alK)ve 
shows  that  Mavasrnez  and  its  vicinitv  i)roved  to  be  the  best  l<H-aIitv  for  the  eolleetinir 
of  eehinodenns,  although  the  vicinity  of  C'ulebra  Island  and  that  of  San  Juan  Harlwr, 
each  offers  a  very  gtM)d  Held.  At  Mayagucz.  within  a  radius  of  li  miles.  43  si)ecies 
were  eolleeted  (2  crinoids. ."»  asteroids.  -J.')  oj)hiuroids.  s  echinoids.  and  3  holothurians), 
of  which  24  wen*  not  taken  elsewhere  and  1  is  new  to  science.  In  the  vicinitv  of 
Culebni  alH)ut  4o  spci-ics  were  taken  (1  crinoid.  5  asteroids.  21  ophiuroids,  5  echi- 
noids, and  S  holothurians).  of  which  11  were  nu\  taken  el>e where  and  2  are  new.  At 
San  Juan,  within  a  radius  of  \\  miles,  H.")  spM-ies  have  Uvn  colhnted  (H  asteroids.  !♦> 
ophiuroids.  H  echinoids.  and  7  holothurians).  of  which  s  were  not  taken  elsewhere 
and  2  are  new.  The  littond  collecting  at  San  Juan  proved  the  i»est,  [xn-haps  In^cause 
more  thoroughly  done,  but  Ponce  is  a  «lose  second,  and  nearly  a  third  of  the  species 
taken  at  the  latter  plact*  were  not  found  ♦'l.^'where.  Sm  Juan  ))roved  to  l)e  the  In'st 
pla<.*e  for  sUirtishes,  Ponce  or  C'ulebra  f<»r  littoral  brittle-stars,  Arroyo  or  Ponce  for 
littoral  echinoids,  and  San  Juan  for  holothurians.  Of  littoral  forms,  the  commonest 
starfish  is  apparently  I**  utarrrns  nfnnhitus^  the  commone>t  brittle-star  Ophlocoum 
echinata  or  (>jphini}irl,i'  umiiihitit^  the  commonest  sea-urchin  TfuufjHi*^ti.stfx  vantiju- 
tii»  or  Echinouietrn  ^uhtimjuhfri^.  and  Sfirfmjptis  mnhi',  is  probably  the  commonest 
holothurian. 


Ol.IVKT  COLLECJK.    Septtinhrr  7J,  1900, 


FKtM-S.  Op*/ort(.  f..it/jfl.mr/r(.r.— Flit.  1.  iipi 

Plipk  B-*.  Am/iliiiira  bUmmula.—fUl.  f-.  ii|>|>-r  HiifM-v.       I.     Klfi.  7.  iiiul'-I 

DDmbrr  ■nil  pio|H>rtlnn'  I'l  tlw  arai-*|-ln<-<<.  .     !■'-     Fiv- 

■  nd.   ■   to. 
Fl(i.  10-11  f/phhrninif  <^lrwa.-Ffg.  to.  uplwr  Mirtwv.   -  S.     Klf.  II.  uwl.-r  wirtaiT,      :i.     >-ljr.  IS.  >i<h' vit-w  irf  i  }..lnu.  o[  > 

Ins  Ihe  niinilicr  ami  priiiMinliiDK  u(  Ihi-  iinu.ii|ilnn'.  y.  A.     F1(.  13.  one  <•(  Ibr  nihliHr  iinii-ii|diM'«.  >'  10. 
Flgclt-ir  0|<*f»w«<(.r(rrm(u>.— rJR.  II.  iiii«FUrfaii-.  >  ».     ri*.  I-V  UIKlrrMirfait',  .3.     nK.IK.  rMtvlrwiif  3)alD(K  Cmnni 

uJ  aim.  flHiwlD);  Ilie  Dumln-rinil  i<ni|»rtii>IM  »Mhf  s^ll-^^'lnrF.      5.     Pig.  17.  uni' of  Ihe  upjiprami-fpliin,  V 
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nunierous,  though  somewhat  smallor,  dorsally.  The  papilUi'  aiv  numerous  :in<l  i-oufintHl  to  the  dorsal 
surface.  There  is  no  sign  of  arrangenrent  in  rows  of  either  the  jiedicels  or  papilla*.  Tentacles  very 
small  and  pale,  api>arently  20.  Pol  ian  vessel  1.  Stone  eanal  I.  Water-ring  with  many  smalll^ead-like 
bodies  on  it.  Cuvier's  organs  ])resent;  small,  greenish,  (ienital  glands  with  numerous  infre<]uently 
l>ranche<l  filaments.  The  ral<*areous  deiK>sits  eonsist  of  tables  and  smooth  buttons,  witli  numerous 
supporting  hmIs  in  iMxlieels,  papilhi',  and  tentacles.  Th«'  buttons  usually  have  three  i>airs  of  holes, 
but  not  infriMjuently  there  are  only  S  or  4  holes.  The  tables  have  the  <lisk  with  4  large  central 
holes  or  a  single  deeply  -i-lolnMl  hole,  surround<Ml  by  a  «"ircle  of  smaller  holes,  4  larger  alternating  with 
4  smaller,  to  complete  the  circle.  The  spire  is  comparatively  low,  with  only  I  crossbeam  an<l  few  {not 
mort*  loan  10  or  12)  tei^th.     The  tables  r»f  the  iHMlicels  are  usually  much  riMluce<l. 

The  sup{H>rting  rods  of  the  tentacles  are  sinqjle,  slightly  rough  or  knobl)e<l  at  ends.  Those  from 
tlie  i)edicels  are  i..-»ually  broa<ler  and  pierced  by  lujles  more  or  lesssymmetriisilly  arrangtMl.  There  are 
often  7  or  8  pairs  of  these  holes.  The  «*alcareous  ring  is  comjiosed  of  o  large  radial  piwes  and  5  small, 
narrow,  {Hjinted  interradial  plates.  The  calcareous  ring  and  the  various  calcareous  dei>osits  are 
exactly  like  those  of  H.  rnthbnni  l^uni)ert,  from  which  species  this  form  is  otherwise  radically  different. 
(See  pi.  17.)  It  differs  from  its  nearest  allies  in  the  crowde<l  pajalljc  on  the  dorsal  surfa<.*e,  afl  well  as 
in  the  detaile<l  structure  t»f  the  tables,  while  it  differs  markeilly  from  //.  (/hihtrrium  in  the  large  size  of 
the  pivlicels  and  papilla',  an»l  in  their  crowded  arrangement.  Tt  is  known  as  yt»t  only  from  Porto 
Rico. 


5.  Holothuria  g:laberrixna  Selcnk: 


it. 


Ksi)t»cially  connnon  in  c^ivities  in  coral  rocks  (fU  the  reefs  and  along  shore.  It  is  rather  short  and 
stout,  seldom  more  than  UH)  mm.  long.  The  color  varies  greatly  from  pale  yellowish  brown  to  almost 
black,  but  is  generally  uniform  over  the  brnly.  The  Ixnly-wall  <ontains  only  scatten^l  branching  nnls. 
It  is  found  throughout  the  ('ariboean  Si*a  and  (iulf  of  Mexi<'o.  Six  spe<"imens  from  Hucan^s  vary  in 
length  from  65  to  110  nun.  In  five  the  color  is  blackish  br(»wn,  the  tentacles  bla<'k:  the  sixth  is  light 
yellowish  brown,  with  light  tentacles. 

6.  Holothuria  grisea  Si4enka. 

This  si>ecies  reaches  a  length  of  150  to  200  muj.  The  lM)dy-wall  contains  tables  and  small  forked 
fckIs,  the  latter  gathere<l  in  little  circles  or  s}K>t.**,  often  visible  to  the  nakcMl  eye.  It  has  l)een  recorde<i 
from  the  West  Indies,  Surinam,  and  Brazil.  Two  sj>e<'imens  fn»m  An*oyo,  50  and  110  nun.  long,  and 
one  from  Hucares  70  mm. 

7.  Holothuria  impatiens  Forskal. 

This  is  one  of  the  most  wiilely  distributnl  of  holothurians,  l)i'ing  known  from  the  warmer  seas 
of  all  })arts  of  the  world.  It  reaches  a  length  of  150  to  2(K)  mm.,  and  is  grayish  purple  in  color,  some- 
times blotched  with  darker.  Tentacles  often  verv  light  colored.  The  iMnlv-wall  ctmtains  tables 
and  buttons  with  8  pairs  of  holes.  From  (^ilebra  there  is  one  typical  specimen  85  mm.  long,  and  from 
Ponce  there  are  two  si)ecimens  ( 1 10  to  125  nun.)  which  an»  dark  gray  in  color  with  no  tracvof  purple. 

8.  Holothuria  mexicana  Luclwig. 

This  is  one  of  the  largest  West  Indian  h()lothurians,  often  reaching  a  length  t>f  450  mm.  or  mure. 
The  color  varies  greatly;  some  spiH-imens.  usually  small  ones,  are  light  brown  alK)ve  and  pink  or 
flesh-color  l)eneath,  the  pedicels  brown;  others  are  almost  jet-bla«'k  with  warcely  any  light  below. 
Between  tliese  two  extremes  all  sorts  of  intergradations  occur.  The  thick,  leathery  l)ody-wall,  which 
contains  simi>le  tables  and  numerous  perforated  i)lates  of  two  kinds,  helps  greatly  to  distinguish  this 
speines.     I)es<'ril)e<l  first  from  the  (Iulf  of  Mexico,  and  known  only  fn>m  the  West  Indian  region. 

Of  this  very  common  sj)ec*ie.s  there  are  tunne  20  six^cimens  in  the  colleeti<m,  from  110  to  300  mm. 
in  length.  There  is  great  diversity  in  the  numl>er  of  tentacles  and  Polian  vessi'ls.  Four  individuals 
have  18  tentacles;  six  have  19;  nine  have  20;  onc^  ha.s  21.  Two  individuals  have  I  Polian  vessid  ea<'h; 
two  have  2;  five  have  3;  two  have  4;  threi'  have  7;  one  has  8;  onc^  has  H.  Thest^  sj)ecimens  were 
collected  at  Culebra,  Fajanh»,  B(xiueron  Bay,  (iuanica,  Puerto  Heal,  Mayiiguez,  and  San  Juan. 
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9.  Holothuria  rathbuni  UiiiiinTt.     (1*1.  17,  ti^rs.  i' to  lt>.  i 

Thi?i  si>e<i*-<  rfiitlu's  a  lt*n>rth  •»!  -«n»  nnu.  Tht^  iMMly-wall  mntaiiis  lahh»s  ami  Imttoii."?  with  three 
|>airy  of  hoU*s.     r>4rurs  from  lUTiiiii<ia  to  lirazil. 

There  is  a  small  holothurian  in  tin*  rollrrtion  from  Culrhni,  wliirh  I  havt-  tinally  <liH-i<le<l  to  <*<>u- 
sider  a  yomijr  >|»ii-iiiK'n  of  thi<  simmI*'?..  //.  rothhimi  \\a<  iir<t  «le>C'ril»e<l  by  Mr.  Kichani  Rathhun  fmiii 
HiH?<'iiiiens  <-olhN-tt*<l  at  Rio  JaiuMro,  Iml  In*  L'liv*'  i»o  nam**  to  it.  In  IH.K0  I^miH*rt,  witliout  any  further 
information,  jrarr  the  siK*«ii*<^  tli«*  name /v/////#i/,//.  Anion;:  holothurians  \vhi<-h  I  t-olUM-te*!  in  Jainaicsi 
in  iSiMiantl  lSi»7.  th«-n'are  numerons>iH*<inu-n^  whieli  may  U*  refern^^l  without  «loul»t  to  .Mr.  Kathhiin's 
si>e<*ie.*i.  In  1S*.»*»  tin-  Ni-w  York  I'nivt-rsity  party  <olU'<"te<l  similar  j^i>e<-imens  on  the  s^mtli  nhoreof  tlie 
Bomimla  Ijjlands.  TlM-*e  sj«M'imen>  all  awrnv  in  eoloration.  size,  and  <"aU"ari*oiL*i  i>arts.  a-<  well  as  in 
habitf«.  with  the  speeimen-  from  Brazil.  a>  de-M-rilKNl  hy  Mr.  Kathhnn.  The  Torto  Hi(*iin  ppeeinien 
l>efore  me  i.*^  only  .^)  nmi.  lonj.  and  is  rather  spindh^shaiH*<l.  tapi'rin^r  towards  lK>th  end>.  The  pe<iitvls 
are  eonfincHl  U»  the  andmlaera.  w  hen-  thev  form  rtve  double  rows,  whieh  are  verv  <listinet  near  the  two 
end8,  hut  rather  indi^^tinet  at  tin-  middh*.  Tenta<li'.>^  2<>  in  numl»er,  small  and  jwile.  Color  light  gray 
with  a  decide<llv  vellow  tinge  ventrallv,  more  or  less  distinctlv  markt^l  on  the  interambula^Ta  witli 
purplish  hlaek.  Cuvier's  organs  are  j>resi»nt.  dirty  irreen  in  eolor.  Then*  is  no  genital  glan<l.  which 
adds  streuiTtli  to  the  tipinion  that  thi>  i<  a  youne  indivi<lual.  It  differs  from  adults  in  the  arrangement 
of  the  pi*<lirels.  whieh  an-  in  them  irnnrularly  sfattere<l.  As  no  figures  have  ever  been  j»uhlishe<l  of 
the  <*ahiire<»us  j>arts  of  //.  mthhnni,  it  s*^*ms  wis^  to  give  tht^m  in  <-onne«'tii  n  with  this  iiidivi<]ual. 

10.  Holothuria  surinamensis  Ludwig. 

Tliis  verv  common  «-iHMies  n*arln*>  a  length  of  alM>ut  15<>  mm.  The  InMiy-wall  i>  often  verv  thin. 
It  <*ontai ns  a  few  irregular  nwls  and  numen>us  im})erfe<-t  tables  which  lack  the  disk.  ()<*curs  fnmi 
Benrnula  H»uthwanl  to  Surinam  and  int<»  the  iiulf  of  Mexicti.  .Mxiut  half  of  the  holothuriaus  colle<*ted 
by  the  Vmh  //'////•  con.**ist  of  this  >i>e<*ies,  of  which  then*  an*  -M)  sjHn'imens,  'M)  to  140  mm.  in  length, 
from  Ponee,  Boquen>n  Bay.  San  Juan,  l*uerto  Ke-al.  and  <iuaniea.  In  some  the  "liars"  in  the  skin 
are  numerous  and  verv  not i<-e:ibU'  and  tlie  tabh»s  an*  heavv,  wliile  in  t>thers  the  "Itars"  are  mther 
infre<iuent  an<l  the  tables  mon*  delieatc 

11.  Synapta  lappa  Muller. 

This  large  synapta  reaelu-s  a  len^rth  of  f>4K>  mm.,  or  even  more.  The  c<il«»r  varies  considerably, 
from  light  gray  t»»  dark  brown.  The  IxMly-wall  is  thin  and  contains  mnnenui.«'  ••anehorsand  plates'* 
(ehara<*teristic  of  the  genus »  and  irreat  «juantities  of  miliary  granules.  It  is  frnind  under  nn'ks  on 
naudy  lM:>ttom  in  shallow  water  throughout  the  West  In<lit*s.  Mr.  (rray's  «*ollecti«»n  (*oiltains  a  single 
»l>eeimen,  found  un<ler  a  n»ck  n«'ar  San  .luan. 

B(».sides  till*  species  with  the  ••shiekl-.HhtiiH'd"  tentacle^,  there  will  (loubtless  l>e 
found  alonjr  the  shores  of  Porto  Kieo  repn'sentatives  of  another  family  of  holothu- 
rians,  the  D^ndrtHliirntip,  Of  this  family  C^icnmarh  pttnHufii  Ludwig*  and  species 
of  ThytNu  are  almost  sure  to  occur.  Of  the  SynnptidiP^  besides  Sijn^ipta  J4tpj>a 
Muller,  Sijii4ijttti  rir'ijHtiut  ((Erstedt)  and  Cluridttfa  mtifmi  Pourtales  will  very 
prolMihly  l>e  collected.  Moreover,  another  tfonus  of  the  AsjpitltH'lin'nfth  (of  whieh 
ILtlotlnirni  is  a  typical  jr^nus).  MiilL  rin.  may  cM-eur.  This  latter  of^Mius  <-an  he  ea.sih' 
recoj^nized  by  the  five  ))rominent  <-alcareous  teeth  in  the  amis.  It  is  })rown.  mottled 
with  darker  and  liirliter  shades,  and  reaches  a  lenjjfth  of  8ou  umi..  or  therealxnits. 
JA  //<///x.y/j/V  Sdenka,  with  2.">  to  :in  tentacles,  has  lH»en  collected  in  Florida,  Haiti, 
the  Tortugiis,  Himini.  and  Jamaica,  (^in'tinitir'tii  jnincfitfa,  whieh  reaches  a  length  of 
70  or  SO  nmi..  may  he  recojrnized  by  tJu»  U)  much-branched  dendriform  tentacle-s, 
the  bluish-gray  <*olor,  and  the  yellowish  |>edi<-els,  w^hich  <M-cur  in  double  rows  along 
tin*  ambula<'ra  but  arc  also  somewhat  scattered  on  the  icst  of  the  bodv.  It  o< -curs  in 
cavities  within  and  uiulerncath  broken  rocks,  from  lk»rmu<la  to  Barbados.       Thifonc 
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THH  AL(  YON  ARIA  OF  PORTo  RICO. 


By  CHARI.KvS  W.   IIAR(;nT    AND  CHARLKS  <;.   ROi^ERvS. 


INTRODUCTORY. 

The  (*olle<*tion,  of  which  the  following  paix^r  ji^ives  a  synopsis,  was  made  during 
the  wint«M*  of  l.Si*S-in»,  in  and  about  the  island  of  Porto  Rico.  It  comprised  some  '2!) 
separate  packages,  but  of  these  several  were  duplicates  from  ditferent  stations  and 
several  so  veiT  fragmentary  as  to  render  an  adequate  des<Tiption  difficult,  not  to  say 
impossible.  Hence,  while  to  most  of  them  >)rief  reference  will  bi»  made  in  the  appro- 
priate portion  of  the  report,  to  others  no  notice  l>eyond  the  present  will  appear.* 

The  material  was  in  jmrt  preserved  dry  and  in  part  in  alcohol,  but  apparently 
!)y  methods  which  failed  to  secure  proper  ex|)sinsion  of  the  |>olyps  to  facilitate  their 
morphological  study.;  In  only  two  cases  were  iH)lyps  found  in  anything  like  an 
expanded  or  normal  <*ondition,  and  the  dried  specimens  were  in  some  cases  badly 
distorted  and  crushed,  leaving  them  difficult  to  determine.  These  facts,  together 
with  the  very  fi-agmentary  condition  of  many  s|)ecimens.  have  rendered  the  matter 
of  determination  unusuallv  difficult. 

While  compjiratively  small.  l>oth  as  to  the  numlx^r  of  geneni  and  species,  the  (col- 
lection is  not  without  some  new  interest,  as  at  Itnist  two  of  the  geneni  are  entirely 
new  to  the  region  and  several  of  the  s|>ecies  are  probably  new  to  science.  It  will  also 
l>e  noted  that  one  of  the  geneni  new  to  these  waters  comes  from  a  depth  greater  than 
that  common  to  most  of  its  species — namely,  that  of  Ayx///f/</</^>c,  tak<Mi  from  a  depth  of 
75  fathoms.     Further  notice  of  this  will  }>e  made  in  connection  with  its  description. 

While  the  senior  author  is  responsible  so  far  as  the  final  determination  and 
descriptions  in  the  reix)rt  are  concerned,  Mr.  Rogers  assumes  res|X)nsibility  for  the 
synoptic  table  and  for  certain  of  the  sketches,  es|)ecially  of  spicules.  No  attempt  has 
In^en  made  to  give  details  of  synonymy  in  connection  with  the  des<'riptions  of  s|>ecies. 

A<*knowledgments  are  made  of  the  courtesy  of  the  dire<-tor  of  the  biological 
lal)oratorv  of  the  V.  S.  Fish  Commission.  Woods  Hole:  also  to  the  Museum  of  Com- 
imrative  Zoology.  Harvard  l'nivei*sity,  to  the  director  and  <'unitors  of  the  C  S. 
National  Museum,  and  to  the  Academy  of  Natural  S<*ien<*es.  Philadelphia,  for  favors 
shown;  and  to  the  PealK)dy  Museum,  of  Vale  Cniversity,  for  the  jmvilege  of  exam- 
ining specimens  of  the  collection. 

>  As  <-orai>Hre<l  with  tho  earlier  eolleeiion?*  iimMe  )*y  ihe  Blnkf .  l^si.  the  /V>/<  llnuk.  l^^^>-^•J.  ami  the  Albatnif*.  1HS3, 
the  prw»*'nt  \<  notably  laekiniL;  in  .some  of  the  more  reraarkub'.e  krroupNof  the  Aleyonaria.  e>|w»<'ially  the  I\ nmUuiai-* n  and 
Alcyotuuta.  As  will  l»e  note<i.  the  prej»eiit  <"i»lleotion  i<«  pmetieally  limite.l  to  tlie  tiorf/i/nn'^n.  While  naturally  a  }<omewhat 
lar^r  proportitm  in  U»th  genera  and  .spe<Mes  would  Im«  exiK^-te*!  amonj;  the  (Jorponia^.  still  their  extn*nje  preimmierance  in 
the  present  c-ollet'tion  i^  nunewhat  surprising.  Whether  tlie  differenee  may  in  any  wij«e  In'  due  to  seasonal  influence  it  18 
impoctitible  to  say.  It  may  al.Mi  be  notiee<l  that  the  eolleetion  was  i-omparatively  small  in  the  number  «»f  ^ikiMmenn  taken. 
exc'ept  in  a  very  few  <'a<ev. 
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THE  ALCYONARIA. 

The  order  Aleyonaria  iiK^ludes  those  members  of  the  elass  Anthozoa,  Phylum 
Ccelenterata,  characterized  by  the  presence  of  eight  pinnate  tentacles  and  a  corre- 
sponding number  of  mesenterial  filaments  or  folds,  with  or  without  definite  skeletal 
structures.  All  are  of  marine  habit,  and  most  are  colonial,  forming  more  or  leas 
complex  clusters  or  groups  of  polyps  united  to  a  common  stock.  The  buds  which 
go  to  make  up  the  colony  arise  usually  from  stoloniferous  extensions  of  the  body 
wall  at  the  base  of  the  polyp,  or  from  disk -like  expansions,  containing  nutritive 
canaLs  which  ramify  through  the  more  or  less  fleshy  coenenchyma  and  which  give 
rise  to  secondary  stems,  branches  and  sub-branches,  often  forming  a  very  complex, 
dendritic  structure  more  resembling  a  plant  than  an  animal,  as,  for  example,  in  the 
beautiful  "sea-fans,"  " sea-pluuies,"  etc.  Hence  the  term  "'Zoophyte,"  by  which 
the  older  naturalists  designated  them. 

Calcareous  particles  or  spicules  of  an  almost  infinite  variety  of  form  are  usually 
present  in  some  part  of  the  tissues,  chiefly  in  the  so-called  coenenchyma  of  the  stem 
and  branches,  as  well  as  in  the  tentacles  and  body  of  the  polyps.  They  may  occ^ur 
somewhat  promiscuously  scattered  throughout  the  tissues,  or  may  be  limited  more  or 
less  to  ceitain  portions  of  the  colony,  or  may  liecome  coal^c^nt  to  form  definite 
skeletal  stmctures,  as  the  axis  of  red  coral  or  of  the  sea- fans.  In  certain  forms,  as 
the  Vormd^rhioR^  instead  of  calcareous  spicuiles  there  may  be  a  chitinous  or  horny 
secretion  over  the  polyp  walls  and  stx)lons. 

So  remarkable  a  feature  do  these  spicular  Ixxlies  form  that  elaborate  systems  of 
classification  have  been  based  upon  their  peculiarities,  including  families,  genera, 
and  even  species.  Indeed,  at  present,  it  may  be  said  that  these  form  one  of  the  chief 
taxonomic  characters  in  general  use.  Some  doubt  has,  however,  been  recently 
thrown  upon  this  method,  notably  by  Hickson,*  who  has  shown  that  they  are  of  a  very 
variable  nature,  even  under  ordinary  conditions  of  depth,  temperature,  etc.  These 
variable  conditions  may  greatly  modify  their  size,  form,  and  color — the  very  features 
which  have  been  held  to  be  of  diagnostic  importance. 

To  some  extent  m}^  own  observations  confirm  those  of  Hickson,  and  I  more  than 
suspect  that  not  a  little  revising  of  present  categories  of  classification  will  be  an  early 
necessity.  While  among  some  groups  there  may  be  found  a  certain  stereotyped 
form  and  size  of  spicular  body,  it  does  not  seem  to  me  that  it  can  hold  anything  like 
the  place  of  importance  which  has  hitheiio  been  claimed  for  it. 

The  following  synoptic  table  or  key  has  been  compiled  from  several  sources, 
chiefly  from  Edwards  and  Haime,  Histoire  Naturelle  des  Coralliarres;  Kolliker,  Icones 
Histologicte;  Kukenthal,  Alcyonaceen  von  Ternate;  the  Synopses  of  Bronn,  Klaseen 
und  Ordnungen  d.  Thierreichs;  Leunis,  Synopsis  der  Thierkunde;  Kent,  on  the 
Spicules  of  Gorgonacea?;  Wright  and  Studer,  Report  on  the  Aleyonaria  of  the 
Challenger  Expedition,  vol.  xxxi.  These  have  been  supplemented  by  free  refer- 
ence to  special  papers  and  descriptions  and  by  such  notes  as  have  seemed  helpful 
and  available  for  the  more  ready  determination  of  family,  if  not  generic,  relations, 

1  Report  Third  IntematioiULl  Congr.  of  Zoologists,  p.  862. 
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by  the  ordinary  collector  or  student.  While  under  each  family  the  recognized  genera 
are  named,  only  those  coming  within  the  range  of  West  Indian  or  West  Atlantic 
coast  waters  are  included  in  the  generic  synopses. 

The  following  authors  have  also  been  consulted  in  the  |)re|>aration  of  the  report: 

Dana.  Jambs  I).,  Kept.  l'.  S.  Exp.  Kxi)e<l.,  Phil.,  1S44>. 

FIirK.s4).v,  S. .!.,  Revision  of  Mnjunnrui  Atohmifern,  Tmini.  Z<h>1.  l>jn<lon,  vol.  xiii;  Kept,  on  Clai«itiitatiou, 

Aliptr.  .Jour.  Roy.  Sk-.,  IS*^:  Strurtuivand  Relation.**  of  Tubi|X)ra,  Quar.  Jour.  Mic.  Sci.  188:^.  etc. 
Ke.\t,  W.  S.,  New  Genera  Alcvonaria,  etr.,  Q^ar.  .louni.  Mic.  S<m.,  vol.  x. 
K<K'ii.  (i.  vox,  Goivoniden  <les  (iolfe>*  Neaj)el.  1887:  Alcyon.  Golfet?  Neaj^el.  Mitt.  Zcx>l.  Station  Neajiel, 

vol.  IX. 
Lamoikoix,  J.  F.  v.,  Hi.^'t.  <h»j*  Polypieiv  Coral.  Flexih..  1810. 

May,  Walthek,  Systematik  ii.  C'lu^roloj^ie  der  .\lcvonaeeen,  Jenaii^ch.  Zeitach.  Xaturwi**.,  Mar.,  1899. 
NiTTixr.,  C  C.,  Anatomy  of  ( iorgonac^a.  Bull.  Laboratories  of  Nat.  Hint.  State  I'niv.  Iowa,  1889. 
Po^RTALE^^.  L.  F..  (  ontrilmtion.«*  to  Fauna  of  (xulf  Stream.  Bull.  Muh.  C'omp.  Z<x)l..  vol.  i;  ibid.,  Rej>ort 

on  Corals  and  Antijtatharia,  etc..  Bull.  Mil**.  C<nnp.  Zool..  vol.  vi,  No.  4. 
Ridley,  Stiart  O.,  Re|K>rt>»  on  New  Species  from  Ceylon,  et**.,  Ann.  and  Majr.  Nat.  Hl^t..  ser.  .5,  vols., 

IX  and  XI. 
Valenciennes.  A.,  Fxtrait  d'unc  monographic  de  la  famille  des  (iorgonides  de  la  classe  des  Polypes; 

Comp.  Rend..  18.V>. 
Verrill,  a.  K..  variou.**  paiH'n^.  a^'ct*s^?iblc  in  Bulletin  of  Mu.^H'um  of  (Comparative  Zoolojfy:  Proi\  Boston 

Soc.  Nat.  Hist.;  Phh*.  1*X»H'X  Inst.:  Am.  Journal  of  Science.  New  Haven;  Proc.  Conn.  At«d.  Sci.,etc. 


ALCYOXARIA. 

Polyps  and  |>olyp  colonit's  having  ei^ht  pinnate  tentack*sand  eijrht  mesenteric  folds. 

Order  1.  ALOYONAOEA  Verrill. 

Polyps  single  i»r  in  indonit^s;  when  the  latter  they  an*  unit<»<l  by  eiKlcxlermic  nutritive  (canals;  are 
without  axial  skeleton. 

I.  Haimeii).£.     Polyjn*  sinjrle.  with  or  without  spicuh*s. 

11.  CoRXULARiD.t.     Polyps  not  unite<l  in  bumlles  at  the  lm.se  to  a  stem  or  f«H)t,  but  have  cuticle-like 
or  stolon-like  expansions  or  arc  branche<l  and  l>ear  lateral  buds. 

III.  TiBiPORiD-*:.     Colonies  formtMl  of  parallel  tubular  jK>lyps  ami  unittNl  by  horizontal  platforms 

containing  end<Hiennal  canals.  Colonies  form  calcitie<l  stm'ks  of  numerous  calcareous 
tubes  arisinjr  from  the  coalescemv  f»f  spicules  of  the  mt»soderm.  Anterior  portion  of  polyps 
is  retractile. 

IV.  Xen!I)-K.     Colony  consists  of  massi\<  of  lonjr  cylindrical  |>oly|»s    lH*arin^   terminal  cnjwns  of 

nonretractile  tentacles.     Polyj>s  unite<l  in  their  lower  |H»rtion  by  a  canal  system  ramifyinjr 
in  a  connecting  cienenchyma,  which  contains  a  few  cah*areous  spicules. 
V.  <>m;ANiD-K.     Elongat<Nl  (>oly|)s   imite<l  together  so  :is  to  fonn  a  short  upright  stem.     Polyps 

retractile.     Spicuh»s  pres*Mit  in  lH>th  {M>lypand  tentack^s. 
VI.   ALCVt)Nii).K.     Polyp  stalk   fleshy.  S4>metimes  simple,  sometimes  irregularly  branched.     Basal 
portion  generally  without  jHilyjis.     Polyp  tultes,  c«»ntaincil  in  the  thick  ctenenchyma,  are 
unitt^l  by  emhxiennal  canals,  from  whi<'h  buds  are  foniie<l.     Is^dateil  spiculesare  found  in 
the  <Nvnenchynm. 
VII.   Nephthyid.e.     Upright  branclie<l  jMilyp  colon it^.  consi.*«tini;  of  a  sterile  trunk  and  branches  rami- 
fying in  a  m<;>st  varii^l  manner  and  iH'aring  terminal  |)olyi»s.    Polyj>s  do  not  exhibit  separate 
calycine  and  tentacular  regions,  ami  the  latter  d<K*s  not  invaginate.     Tentacles  fold  over 
oral  disk  when  at  re.*«t.     Buds  aris<*  from  small  en<l<Mlermal  I'anals  lH*twt*en  the  polyps. 
VIll.   Helioporiii-k.     Comfwct  corallum  fornuMl  of  a  tibro-crystalline<*alcan»ous  mass.     This  is  f<»rmed 
fn»m  a  4'0'nen<»hyma  made  up  of  numerous  tiilies  and  from  calyces  with  an  irregular  num- 
Ikt  of  s<»pta-like  |iarietal  ridges.     <'aly<t»s  anrl  tula's  of  co-nenchyma  are  cU»sed  I)elow  by 
a  seri»*s  of  transverse  ti«K>rs.     IV>ly|>H  <-ompletely  retra<*tile,  and  tentacles  are  invaginati**!. 
Delicate  canals  luniish  communication  l>i*tween  individual  tul»es  and  iralvi^es. 
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Family  1.  HAIMEID/E. 

(1)  ///rm/'ri  Milne- t/lwanls.     (2)  llnrten  \Vrij?lit.     (W)  Monnxniia  Hao<'kel. 
None  <»f  tlun^e  jfenera  is  found  witliin  the  territory  coveriMl  l)y  this  i>ai>er. 


Faniilv  II.  C()KXULAK!IIK+:. 


7.  ('ornnlariifiti  Verrill. 

s.  Teiesio  l^nionroiix. 

V».  (\ihnfin'ijia  Mihie-F^lwanls. 

10.  Cifafhiffuffiiinn  Verrill. 

11.  Srhriuithelhi  ^tinier. 


12.  Autfui/HHtiiiHi  Vi»rrill. 

\l\.  StfrnjuntiniH  KhrenlH'Fv. 

14.  Krffthm/HHtimit  K<»lliker. 

15.  Cnifi/MHUvn*.  Verrill. 

16.  l*n*'mUHj*irgia  Kolliker. 


1.  I'omiiUtrin  l^iiuan'k. 

2.  Rhiznjtnlfi  Ehn»nlK*r>r. 
;{.   (Inrnhria  (^uov  &  (Tainianl. 
4.  S(ircfHlicftfon  Forlx»s. 
.'>.   Anthelia  Savijniy. 
H.   (ritinnoMtnxi  S.  Kent. 

I'ru>>al)ly  not  niori'  than  five  >i^»nera  <»t  this  family  have  l>et»n  foun<l  in  the  North  Atlantie  near 

the  Anierit-an  eojist. 
7.  C\»KNrL.\KiELLA.  C'olony  consists  of  a  si'ries  of  rrtH'pinj:  stolons  from  whieh  the  tubular  polyiic 

arist*.     PolyjH*  have  larjre  tentacU»s,  with  short,  thick  pinnas  the  upi)er  i>ortion  of  each 

polyp  hai*  few  spicules  an<l  is  n'trai'tile  within  the  lower  (N»rtion.  which  is  cpiite  rijriti  fn>ni 

)>eing  packt»<l  with  numennis  warty  sjiindles. 
S.  Tei-ksto.  The  |>olyi)s  arisi*  from  a  memhnmous  liase  or  from  stolons,  an<l  have  (liH.*pgastnil  cavitie*. 

lateral  Inuls  si)rini:  forth  from  their  Uxly  walls.     The  walls  of  the  |>olyp  calyct»s  contain 

spicules,  whit'h  may  sometimes  In*  unite<l  by  a  homy  sulintanct*. 
12.   AxTHoi'oDirM.  Colony  is  incrustinjr,  firm.     Polyps   la:L'  ,  pnuninent,    ri'tnw'tile    within   tubular 

verruca';  surfa<'e  of  c<enenchyma  an<l  vernK'ji'  minutely  granular  with  the  dentations  of 

projectinjf  spicuk^s,  which  are  irrejrular  in  outline  and  chisely  unite<l  t«»j!ether.     Spiny 

spicules  an<l  clul)s  are  alsti  found. 
IH.  Sympodu'M.  The  l«se  of  th«r  colony  is  a  thin  leathery  membrane,  fn)m  which  the  rather  numerous 

polyi>s  ariw*.     Polyi»s  are  short,  n»tractile,  antl  di»ei>ly  sunk  into  the  l»asal  mend)rane. 

Spicules  very  small  and  disk-like. 
14.   Erytiiro PODIUM.  Colony  haw  an  incrusting  membramius  base.     Polypt*  retractile  within  very  small 

vemura*.     Spicules  long,  hexnuliate,  with  nmndtMl  ends  and  small  dentations. 

Family  III.  TUBIPORIIK^:. 

TnhijHtni  Linna'Us. 

Family  IV.  XEXIID.-I-:. 

Xt'uiti  Savigny. 

Family  V.  ()K(.AXID.4:. 

Oiyaniifici  Danielssen. 

Family  VI.  ALCV()XII)/H. 

.'>.  S(irak'k'ii  I)aniels«»n. 
rt.  Alnjoniinn  Linna'Us. 
7.   hffmiaria  Savigny. 
S.  Snrritphtjtinii  l>esson. 


1.  ( "rystnllophn ni'x  Danielssen. 

2.  BdUmeUn  (irav. 

ft 

\\.   Sidalia  (irav. 

4.   Pamlrifoiiluin  Milne- F><lwanls. 


9.   [johyphiftiini  Man»nxeller. 

10.  J mMoj/kix/im  Verrill. 

11.  SduiimletidriHi  Danielssen. 


rt.  Am'Yosium.     Colony  j^rtnH'nts  apiK'arance  <>f  variously  1oIk'<1,  soft  masses,  over  the  surfai^ee  of 

which  the  |>oly|)s  are  sprea«l.     Polyps  are  <'ompletely  rt»tra<'tile.     Spicules  chiefly  spindles. 
7.   I^>KCLAHiA.     Colony  like  the  i)re(HNling,  but  the  short  broad  stem  is  furnislunl  with  a  Herie«  of 

lobes  or  lappits,  the  cuMieiK'hyma  of  whi<^h  is  thickly  pa<'ke<l  with  spicuU»s,  clul^,  and 

double  clul>s. 
10.   A.vTUOMA.sTrs.     Colony   forms   a    roun<UMl    ma.*<s   with   a   short   barn*n   ikmIuiicIc,  either  <linHrtly 

adherent  or  fixe<l  in  mud  by  nM»t-like  iKMluncles.     Polyps  <limorpbic.     Autoxooids  large. 

few  in  numl)er.     Spicules,  spiny  and  branching  spindles. 
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Family  VII.  XEPHTHYID.€. 

(a)  SpoNCioDix.*:,  in  wliichi  the  walls  l)etween  the  stem  canals  have  few  or  no  spicules. 

1.  Vtrriugia  I>anielHsen.  o.   (riTMenniof/j<li<  Danielssen.  9.  Aninnjtht'n  J>avig:ny. 

2.  Fii//ti  DanielMiK^'n.  »3.   I^rifn  Danielssen.  10.  Xephthtta  Savi^ny. 

l\.   Bn rath rfthi fix  DsLn\e\t*x'n.       7.   fhufi  Koren  &  Danielssen.        11.  Spfnigfpdfx  l^esHon,  emend.  Verrill. 
4.   (rfrttfinia  Marenzeller.  S.    Ennephthtjn  Verrill. 

(/*)  SiPHoxoGORoix.K.  in  whi<-h  spicult^s  are  abundant  in  the  walls  of  stem  (.-anals. 

12.  Paranephthifii  Wright  <S:  Studer.  U.   ('h'mjm:phthiiti  Wright  6s.  Studer. 

13.  Seleronephthya  Wright  <Jt  Studer.         15.  Siphoufjgorgia  Kolliker. 

4.  Gebsemia.  Colony  consists  of  an  upright  stem  with  a  few  simple  branches  l)earing  tufts  of  polype 

with  nonretractile  tentacular  regions.     Only  the  Ixniy  wall  of  the  polyps,  the  tentacles, 
and  the  cortical  layer  of  the  stem  are  provided  with  spicules. 

5.  ErxEPHTHVA.  Colony  fonns  an  upright  stem,  from  which  accessory  branches  are  given  off  on  all 

sides.  These  may  again  bran<-h  <»r  give  origin  directly  to  tufts  of  polyps.  Polyps  are 
large,  nonretractile,  and  covere<l  with  thoniy  clul>shape<l  or  branched  spicules,  the  ends 
of  which  proje<*t  beyon<l  the  surface.  These  occur  only  in  the  cortex  of  the  stem,  not  on 
tlu*  walls  of  the  canals. 
11.  Si'oxiioDEs.  rorm  of  <*olony  varies  greatly  a<*<'onling  ti>  the  extent  of  the  sterile  trunk.  Polyps 
are  nonretr.urtile.  Their  heads,  c*f)ntaining  large  spicules,  are  arched  over  by  tufts  of 
large  spindle-shajieil  spi<*ules  projecting  as  spines  lieyond  the  p<jlyps.  Internal  septa  not 
furnished  with  sjiicules.     Cortex  of  stem  ami  branches  (*ontain  lai^ge  spicules. 

Family  VIII.  HELIOPORID.€. 

Heliofytra  Blainville. 

Order  IL  PEKHATULAOEA.* 

Cnattache<l  p<:>lyp  colonies  having  a  stalk  embedded!  in  the  mu<l  or  sand  and  a  rachis  bearing 
polyps.     The  stalk  generally  has  an  axial  nwl. 

Srtic^n  1.   PENNATCLEA. 

Sea-feathers,  with  pinnules,  rachis  with  a  bilateral  arrangement  of  polyps,  elongated,  cylindrical. 

I.  pTER(Kii)in.E.  Pinnules  well  flevelope<l,  with  siphonoz<jids  on  the  pinnules. 

II.  l*ENXATrLii).K.  Pinnules  well  developer! :  .•<ii>honozoi<ls  on  ventral  aiul  lateral  sides  of  rachis. 

III.  ViRCirLARiiJ.K.  Pinnules  small,  without  a  calcareous  plate. 

IV.  STi'L.^TiLin.K.  l*innules  small,  with  iraU-an^ous  plate. 

SEcnoN  11.  SPICATA. 

Rachis  elongate*!,  cylindrical,  with  a  bilateral  arrangement  of  polyps;  without  pinnules.     Polyps  sessile. 

V.  FixiciLixiD-E.  Polyj)s  on  both  sides  of  rachis  in  <listinct  rows  with  cells.     Ventral  siphonozoids 
al>sent. 
VI.  Stachvptilid.e.  Polyps  (with  cells)  on  l)oth  .sides  of  the  rachis  in  distinct  rows. 
VII.  AxTiioiTiLiD.E.  Polyps  on  Imth  sides  of  the  rachis  in  distinct  rows,  without  cells. 
VIII.  KoPHOBELEMNoxiD-E.  Polyi)s  r>n  lK>th  sidi»s  of  rat^his  in  a  single  series,  or  in  indistinct  rows, 
large  and   without  c^ells:    rachis  elongate<l,  cylindncral;  ventral  streak  of  rachis  without 
polyps. 
IX.  rMBELLrLiD.K.  Ptdvps  ou  l>oth  si<les  of  the  rachis  m  a  single  series,  or  in  indistinct  n)ws,  large 

and  without  «*ells;  ra<*his  short. 
X.   pRf»T(K?Ai'Lin.E.  Polyi)S  on  lx»th  sidt-s  of   the  rachis  in  a  single  series,  o^  in  indistinct  n»ws, 
small  and  without  crells. 
XI.   pRoTOKiiLiD.K.   Polyps  oil  Iwth  >ides  of  rachis  in  a  single  .*<i*rii»s,  or  in  indistinct  rows,  with  t-ellr-. 


I  After  .Sedgwick  fnjm  Kolliker. 
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Sectio.v  III.  RENILLEA. 

Rachis  expanded  in  the  form  of  a  leaf,  with  bilateral  arrangement  of  the  polype  on  one  pide  of 
the  expansion,  without  pinnulen.     A  single  large  siphonozoid  terminates  the  end  of  the  (antral  !«tein. 

XII.    RENILLIDiK. 

Suction  IV.  VERETILLEA. 

C'lul>-8haj)ed  colonies,  without  pinnules.     Polyps  arrange<l  all  around  the  rachin. 

XIII.  Cavernclaridas.     Spieules  long. 

XIV.  LiTUARiDJR.     Spicules  short. 

Order  III  GOBGONAOEA. 

Fixed  colonial  Alcyouaria  with  a  more  or  less  firm  internal  axis,  which  is  cijveriMl  with  a  cuMien- 
chyroa  from  which  the  polyps  with  short  Ixniy  caNities  arise. 

Section  I.  SCLERA  XONI A. 

Upright,  branched  polyp  colonies.  Polyp  tubes  short,  surrounded  by  a  (^analiferous  cteuenchyma 
containing  spicules.  Stem  of  a  cortical  substance  (containing  the  polyps  and  a  central  medullary  su}>- 
stance.  The  spicules  of  latter  are  generally  packtKl,  sometimes  fastened  together  by  a  homy  secretion, 
or  even  cemented  into  a  strong  axis  by  a  calcareous  material. 

I.  Briareidjc.  Cu'nenchyma  a  iK>lyp  bearing  cortex  and  a  medullary  suljstamce  of  closely  packed 
spicules.  Subfamilies:  (1)  Briareirur.  (>entral  mass  with  nutritive  canals;  genera  1  to  7. 
(2)  Spongiodermirue.  C-entral  mass  without  nutritive  i-anals;  genera  8  to  10. 
II.  Sclerogoroid^.  Distinct  axis  fonned  by  a  mass  of  closely  intercalate*!  spicules  with  dense  honiy 
sheaths.  Axis  surrounded  by  numerous  canals.  Polyps  exhibit  a  wart-like  protruding 
calyx,  within  which  the  tentacles  may  be  completely  retracted. 

III.  MELiToDiDiB.  Axis  wcU  marked,  jointed,  the  alternate  segments  being  of  a  hard  calcareous  and 

of  a  soft  homy  substance,  the  soft  joints  l>eing  formed  of  loos<»  calcareous  spicules  in  a 
mesh  of  homy  substance. 

IV.  CoRALLiDA.  Axis  of  a  dense  calcareous  mass  of  spicules  fused  together. 

Section  II,  HOLAXONIA. 

Axis  of  horny  or  calcified  homy  substance,  or  of  alternating  joints  of  amorphous  calcareous  material 
and  horn. 

V.  Dabygorgidjc  Colony  simple  or  branched;  coenenchyma  thin;  axis  horny-calcareous;  polyj>s 
large  and  distinct,  not  retractile.  Both  coenenchyma  and  polyps  (H)ntain  smooth  needles 
or  spindles  or  scales.  Subfamilies:  (1)  Strvphogorgiiisc.  Axis  simple,  spicules  rod-like 
or  lenticular;  genus  1.  (2)  Chrymgorgirue.  Branched;  polyps  large,  spicules  flattened, 
irregular  in  form,  scale-like;  genera  2  to  5. 
VI.  IsiD.K.  Axis  of  alternating  homy  and  calcareous  portions.  The  horny  joints,  ncnies,  composed 
of  connective  tissue,  irregularly  c^alcifled  in  delicate  threads;  calcareous  matter  amorphous. 
Subfamilies:  CercUoindimr.  Simple  or  branched ;  calcareous  intemo<ies  very  long;  coenen- 
chyma thin;  polyps  long,  imperfectly  retractile;  genera  1  to  6.  (2)  Mopseiruv.  Branched 
from  calcerous  intemodes;  genera  7  to  9.  (3)  Isidirur.  Branched;  coenenchyma  thick; 
polyps  wholly  retractile.  Genus  11. 
VII.  Primnoidje.  Axis  calcareous  and  homy;  basal  attachment  always  i»lcareous;  polyp  cups  pn.)- 
jecting,  club-shaped ;  tentacular  portion  retractile.  Subfamilies:  (1)  CaUozotftrinst.  Genus 
1.  Cf.  generic  description.  (2)  Calyptrophorirur.  Genus  2.  Cf.  description.  (3)  Prim- 
noinse.  Simple  or  branched ;  calyces  bilateral ;  coenenchyma  usually  contains  small 
elongated  scales;  genera  8  to  11.  (4)  Primnoidinw.  Genus  12.  Cf.  description. 
VIII.  Murk  \i^m.  Axis  usually  horny,  surrounded  by  an  outer  layer  of  variously  shaped  spicules, 
Hpmy  disks,  and  half  spiny  spindles,  spiny  needles,  spiny  stars,  and  scales;  spines  usually 
project  beyond  the  surface  oi  the  ca'nenchyma. 
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IX.  PLEXArRiD.K.  0»lf»nv  ur^uallv  lii*anfhv<l  an*!  npriu'ht:  tht-  axi^  hi»rnv  ^r  hiriiv  uii«i  i-aitaiuMi-. 
e>pet.'ially  at  tlw  lia>t':  nrnt'iirhyina  flii»k:  l"»lyp.""  M-aitfrv«l  ••vrr  i-iitin*  j-urfaiv:  i-iip'* 
pmjeft  little  or  unX  at  all.  appvarini:  in  many  fa>i*s  a>  f»c»n»s  in  the  oiviii-inliyina: 
spicules  larjre  umi  nf  vari«>iis  tnnn:  Cf^nitai  iii">ily  «-lub-like.  <pin«ll»'*  Ufiieath. 
X.  <iERGOXiD£.  Colony  uj)rijjht  ami  l»ranrlu*<l.  iHnally  in  i.in-  planv:  axi-^  Imniy,  rart*ly  <"al«-aivou>: 
polype  arise  mi  <tenj  an«l  twi'js  in  l>ilateral  nianiit-r. 

XI.  <M>K(.K)NELLID.K.  Cn^nenrhynia  thin  an«l  .*jnuMith  •»n  siiirfaiv:  -iiiiuK*  warty  ilniihk-  star^  an«l 
cliibe;  polyjn*  un  wart-like  \ernu';e,  usually  arrani:*^!  hi  radially:  axis  lauiellar  an«l  cal- 
earei.ui.**:  hranrln*>  an«l  twit's  frequently  flaitenf«l. 

Famih  1.   KRIAKEIDi:. 

Elewn  vrenera  beliinjrinjbT  to  this  family  havr  lH.'«*n  «leMTilH-<l  hy  variou*  auth«»rs,  i»f  whi«*h  four  ar*- 
fount!  in  thi^  {<et.'tion: 

I.  /x-M'-'W/ti  <Trav.  o.  At'fh'.tth'O.i  Vrrrill.  \*.  Sf,',niji,,'i> rn.n  Kulliker. 

'1.  SoLenfu'nnloii  lirav.  ♦>.  Pnr>"j"riii't  Milne-K«h\ar'l>.  10.  friltHjort/in  RiiUt-v. 

S.  #Se m/>vi/ia  Kolliker.  7.  Brmrniin  lilainvilK'.  11.  Siibiinier'fi  Kullikt^r. 

4.  .SM'*eriVi  Stuiler.  ^.  7' '/'//"''/»" i/«  .\j:a-">i/. 

."».  AxTiKH'HELA.  Coral  iMlht-r  iu«rusfinir  <»r  irri.';r»iiarly  ''•rancht^l.  Hnim-htMi  l<»rm>  with  a  disiinrt 
spieulof«e  axis,  com p«»?«m1  i)f  futiliirm  spirilla.  < 'allirli.'- iinMiiinrni:  can  not  U-  retraett^i 
within  iMHiienchyma:  eiirht-lolKnl  at  ?-umriiit. 

7.  Bkiarei'M.  Axis  not   well  «letint*«l.   inMu-trateil   h\    nniiri^lmii:  i-aiiaU.     ('ol«-iiv    fonn>    irrr*;:ularlv 

A  •  •  • 

lohe<i  upriirht  ma.^'M-*.      l*'«lyp*  with«'Uf  •-alyj-v*.  'oniplel'-ly  n'traitih"  within  c*ti'n**iuhyn»a. 
«lisiM>se<.l  rejjTularly  on  >ii'in. 
S.  TiTAXiiuiM.  Stem  less  jM»nm.-  than  in  Hn'irni.n.  ?-|kimj>.  antle««ntaiii>  many  i*hara»'ieristif  •"jiirnl*-*.. 
Polyps  seat tere<l  an«l  ii«»t  vrry  pn.iminent. 

10.  lc'ii.i>f.oKC>iA.  Stem  hrittle.  f«inni*il  >»(  *pirale>  pa»-kt-l  rlL-Mly  tojt-ther.     Thi-  nu'«hillary  |>irtii»n  i*; 

surn)Mncle«l  hva  series  of  lomritudina!  ••anal>.  rulian  npri'jhr.  hrani-ht-«l.  wifn  iNith  >ieni 
an<l  hrunrht^  o.»mpn'>s<«l.  I'olyps  aris<*  uithin  a  -jri-ovr  al"iiir  th«-  "^harp  ril-je  of  the 
hranehe>.  an«l  are  rompK-tely  retractile. 

11.  ."NU-ANUKKiA.  ( '♦»lony  arln  jreM'enl.      Axis  ron.jHKiii   ..j  ;,    jiia->  of  tl..M-iy  paiki-*!   nnfnM-il  *picnli'> 

I'ijutainini:  no  muirishiiiL' '-anaN.  l»nT  Uinii'le.!  -ix  ;i  lay.-rnf  rather  intletinite.  iioiiri>hinL' 
canaN. 

Kiimilx   II.   SLLKK»M;i»K(ilhi:. 

1.  Siihn<ni'n''ii-i  *iray.  '1.   A' f*""/' *  Wri'jlit  cV  >rn«ler. 

1.  Si-bkk(m;ok<.i  \.  ('«>|iiny  »j[>ri;rhl.  l'ran«-hj*<i.  \\\\\\  'iranrhe>  .".••nietiMit-*  a:.;t*Toiii-i-inL:.  Axi>«  f'>rin»-'i 
of  nunieron>  rl-»sely  inifrcalati'ii  ^p-iii:"-  will:  ■hn-e  h'-rnx  *he.tTh>.  Pitlyp- with  -ili-jhtiy 
ppjtnulinLT  calyce>.  ili^pii-i-il  nii  i-itJMT  *i«le  •»!  ih«- tlaTTi-n»-«i '-Tt-m- anil  h!-amln>.     <"oiieii- 

•  hyma  thii-k.  with  loniritiiilinal  furrow*  <.n  the  >iirfa» i  art-a^free  ir-tni  piii\p«..     Spiiiilr> 

are  warty  >pin«lle>.  an<l  in  t.ne  <|k'.u-«.  Lir  •lai*-. 

1'.  KKKoint**.  ('••l«»ny  upriirht.  hranrhe<l  in  one  plM?i»-.  Axi-  -imiiar  in  -rrv.iTnri-  !••  itiaT  •■!  n* ',./"- 
'/•»/•'/•".  and   retain>  it-   fi«rni  after-  <l«-«  ai'!tiiat;or..     Tn--   ]>  iivj-   f"ini   ua?f-hk«-  \ernha-. 

•  li«iiM»e«i  mainly  on  rheTwn  -ide-of  ilaiteiit-d  ''ran'-hi—.  l»a\ini:  a  free  inter^patf.  '*']iieide> 
;«re  hn»ad  -iiindles  anil  iHilyj.inal.  ••iT»-n  irinnL'ni.i!  'h-k-. 

Fiimilx    111.    Mi:Lirnl)ir).-f.. 

I.   .l/fV//f.///.^  Verrih  i     /VrV.;,///../, i.i  liidlev.  »"..   n. if i. •',,..,   <  rnty. 

•J.   .l/o/>w//«/ «iray-Ridley.  "^     U  »•#/;/./<//-/(; ray.  7     /''-i -".•  \'erri!l 

.'{.   Ar^ihinn  i  irav. 

No  ;:eneni  ".'l  thi*  family  >*.-%.'\\\  to  ha\e  iK.^ei;  ro'in-i  ;V.  We-t  iniii.i!-  wati-r- 

<■>•■: r-Jirart-!:. -- ■■:  1..  \.  r.i   •.■.--;;;  rr.i-r-   •--.■;.►■:■ 

.■!-  1    '     H.  .  -•  — . ' 
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Family  IV.  COKALLID^. 

1.   ContUiuin  I^inarck.  2.   PlninH-itniUnnn  (tray. 

Tlie  genera  of  this  fauiily  aro  closely  relatwl  t<>  those  of  the  preceding  family  and  liave  not  lieen 
found  in  West  Indian  waters. 

Family  V.  DASYGORGIIh*. 

1.  St ntphufjoi'tj Id  Wright .  '.^.   fkwf gor(jia  \ern\\.  5.  ///rop/ttVa  Steenstnip. 

2.  Irkhf/ortjin  VerriU.  4.   Chnfutogorgia  Duch.&  yVwh.       H.   Lepidogortjia  VernW. 

1.  8TRoi*mM;oR<iiA.  Uolony  simple,  un branched,  erect  or  creeping.     Axis  liorny  and  calcareoius  iride- 

s<*ent.  Base  <'al(!areous.  Polyps  prominent,  8talke<l  or  sessile,  dispostnl  in  a  unist»rial 
manner  on  stem.  Ca?nechyma  sometimes  very  thin  with  few  spicules,  sometimes  mem- 
hraneous  witli  numerous  spicules. 

2.  1ridoi;ok(;ia.  (.^olony  consists  of  a  main  stem  arising  from  a  calcareous  base.     Axis  horny,  iridtiscent. 

Branches  arise  in  an  ascending  spiral.  Poly^M?  large,  peri)endicular  to  stem  or  dire<'ted 
obliquely  toward  apex  of  stem,  placed  at  wide  intervals.  Oenenchyma  thin,  containing 
transi>arent  spindles  or  scales,  which  are  smooth  or  finely  warty. 

3.  1)asygoroi.\.  Colony  a  main  axis  with  spirally  disix>sed  branches.     Axis  and  base  as  in  prei-eding 

genus.  Polyps  large,  generally  iHjrpendicular  t<»  stems,  not  retnu*tile,  place<l  at  wide 
inter\'als;  seldom  more  than  two  on  (me  n(xle.  l.Ast  i>olyp  never  terminal.  Spicules  in 
two  layers.     Scale-like,  sm<M)th  or  slightly  dentate  at  the  margins. 

4.  CiiRYso<^iOR(TiA.  Colony  and  axis  very  similar  to  preceding  genus.     Polyps  narrowe<l  at  l)a8e  and 

covere<l  by  long,  spiny  spicules,  those  at  base  of  polyps  l^eing  placed  somewhat  transversely. 

5.  Heroi'Hila.  Colony  branches  1.     Axis  and   Imse  as  alM>ve.     Polyi>s,  clul>-shai)eii,  arise  near  ends  of 

short  twigs,  Ixjyond  which  projects  a  short,  blunt  stolon.     Spicules  are  small  warty  spindles. 

6.  Lei»iikkjoroia.  Colony  a  simple,  tall,  unbranche<l  stem.     Axis  iridescent.     RmH  dividwl  into  many 

divergent  branches.  Polyps  large,  prominent.  directe<l  oblicjuely  u{)wani,  secund  and  far 
apart  on  the  stem,  which  is  covenni  })y  a  thin  layer  of  small  oblong  scales. 

Family  VI.  ISIDJE. 

Of  the  eleven  genera  of  tliis  family,  six  are  found  in  the  north  Atlanti<',  though  not  all  have  lH»en 
reported  from  the  West  In<iii»s. 

1.  Bathygorgia  Wright.  '>.   Avamlla  (iray.  SK   Mofma  I^marck. 

2.  VeridoimW r\g\\t.  iS.   hif ieila  iirt^y.  10.   .l<'«////<f)j>/x  Wright  <N:  Studer. 
8.  Lejj i d isim  y^rr'iW.                     7.  .SV7^r/xt^  Studer.                            11.  7m  Linnteus. 

4.   Calliniff  Verrill.  S.   PHninoitdM  Wright  <!t  Studer. 

2.  Ceratoisis.  Colony  branche<l  simply  or  not  at  all  from  calcareous  internodes.  Xo<les  horny, 
intemode^  calcareous  and  hollow  in  young  si)ecimens,  iKHroming  solid  in  older  s|)ecimens. 
Base  calcareous.  Polyps  large  and  ]>rominent,  with  defensive  calyx  fonmnl  of  eight  large 
fusiform  spiculei^  starting  1h.^1ow  t<?ntiicles,  scattered  or  arrange<l  in  a  uniserial  manner. 
C<enenchyma  thin  an<l  mend)ranous,  sometimes  without  spicules.  Spicules  fusiform  or 
lenticular,  or  lM)th. 

:i.  Lkimdisis.  Colony  simple  or  bi*anche<l.  Branches  when  present  arise  from  horny  mnles.  Axis 
consists  of  long,  solid  or  tubular  calcareous  internodes  and  short,  horny  nodes.  Base  with 
root-like  i)rojections.  Polyps  large,  (\enenchyma  includes  an  outer  layer  of  small, 
elongated  scale-like  spicules,  witli  sometimes  a  few  fusiform  spicules  Ixjneath  them. 

4.  Callisis.  Colony  branchecl  from  the  calcareous  internodes,  which  may  \)e  solid  or  very  slightly 

hollow.  Polyps  sliort  and  contain  spindle-shaped  spicules*.  C<enenchyma  contains  many 
flat  scales.     This  germs,  acconling  to  Wright  &  Studer,  may  ])e  ecjuivalent  t<^»  CeroUtiHis. 

5.  Ac'anella.  (V)lony  simple  or  branche<l. .   Branches  wlien  present  ari.*-^  in  twos  or  thret»s  from 

horny  nobles.  Axis  as  in  Lt^pididx.  Polyps  i)rominent,  with  numerous  fusiform  spicules, 
sometimes  l>ent  or  twiste<l.     Ca'nenchyma  thin.     Tentacles  imi)erfectly  retractile. 
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7.  Sc'LERisis.  Colony  upriglit,  branch*Ml  fnim  inti.'nKMii'*.     Axis  inaJe  up  uf  ^rllort.  <ii.sk-;;ha])eii,  horny 
n<Kles and  long,  finely  furro\ve<l  (."aicarvous  inlennxlei?.    ( 'alyces  Ivll-j'hai^tHl.    ( \ i^nenchyina 
very  thin,  without  ?»pi<ules.     Spicules  of  calyfen  are  lanrer,  curviM,  and  -pinr^se. 
11.   Isis.  C'olonv   branched.      Polvi.i>   whollv    retractile   within   c'i*nenchvnia.     Cn-nenclivnia   thick. 
Spicules  radiately  stellate  with  »>.  s,  or  TJ  muL'h  warts. 

Famih   VII.   FKI.\1N0IIK4-. 

Although  thi>  family  has  a  wide  distribution,  only  four  vreiiera  >ei.Mn  to  have  Ijtvn  re|Mjrte*l  fn»ni 
the  north  Atlantic  along  the  American  c«»asts. 

1.   OiUo2fj)f/rttn  Wright.  7.  77io»///,//A/ <iray.  emend.  W.  A  S. 

'2.   CnhffArtfphoni  (iniy.  emend.  \V.  a  S,  s.  Ainjfhifnjfhi.'<  Wriiiht  A  .^^tUilt-r. 

'^.   Ptlmii/xi  I^niouroux.  V*.  l*hunnr*Hn  (irav.  emen«l. 

4.  St'irfif/tjfb:*  Wright  tV  Studer.  10.  Pnmn'jflUi  (iray.  cinend.  Studer. 

5.  ^Vi/v;An/*»M  Wriirht  A  Stndrr.  11.  f.hligoiyki  <iray.  emend.  Studer. 
f>.  ,St*n^ftn  (iray.  IL'.  Hrhnnoittrs  Wriyrht  A  Studer. 

3.  PRIMNOA.  Colony  a  sinirle  stalk  or  braiicln*«l  di«hot<»mously  «jr  form  ini:  a  bi  pinnate  ]»lume.  Axis 
horny,  calcifieil.  Polyps  on  ralcile.'ons  i>apiiUe.  club-shai>e«l  or  r*4-ale-like.  s^-atteni^l  irregu- 
larly.    Spicules  small.  s<-(M»p-shaiH*«l  in  sui)erticial  layer. 

H.  Stenella.  Colony  feebly  or  irregularly  and  much  branche*!.  Axir-  hanl.  hi»rny  in  young  s|)eei- 
mens.  often  highly  iriilescent.  Polyp>  larjre  and  prominent,  in  whorls  of  2—1.  opp«.isite. 
Cienenchyma  thin.     Spicules  large.  di>k-shai»e<.l.  oft»*n  con<*ave  with  turne<l-up  e<lvres. 

i».  Pu'MAKELLA.  (.'oh»n\  Upright,  bran<'he<l  in  <nie  plane.  fan-shaiK*d.  A.\is  brittle,  i-alcareous. 
Polyps  giMierally  small,  cylindrical:  in  alternating  serir*',  usually  murh  sci»arat«Ml.  C»en- 
tMichvma  thin,  with  two  la  vers  of  4'alcare«ais  s<*ales.  ."^^piculfs  thin,  rviloid  .«*-ales  with 
<*entral  nucleus.  prominence>  small,  edge  tinely  t<M>the<l. 
11.  CALKiowiiA.  Colony  ramifie<l.  mo.stly  in  one  plane.  Polyp  «iilyces  cylindrical  or  club-shaiKMl, 
irregularly  <lL<tributed  on  stem.  (.Venenchyma  thin,  white,  containing  two  layers  of 
spicules.  Calyx  s«*ales  fan-sha()e<l.  warty,  with  ril^^.  arrang*-*!  fan-like,  which  proje<"t  as 
spines  fniiii  upjuT  edge. 

Family  Mil.   MUKICEII).*. 

1.  Arauth'MPn'O'"  <'rav  iv  Verrill.  l.*{.  MuuHfl/o  <frav  «.v  Kidlev. 

2.  IIuj/int(joripn  I.Mich.  tV  Mich.  14.  UrUnnjnrijin  Verrill. 
S.  /*ir/r</m »/nVf  a  Kolliker  &  Verrill.  15.  . I >^rr>j7f»/v/f#f  Verrill. 
4.  3/'(W/> *>/*';<  Wright  tV  Studer.  It),  /^'///-//'y  de  Phillipi. 

o.  Anthomnririti  Wright  iV  Studer.  17.  A'fifnf^tHjfnyin  Wright  iV  Studer. 

rt.  < 'hmtitiifj^n  Wright  tV  Studer.  Is.  Th*^*:n  Duch.  A  .Mich. 

7.  Vilhtgunfin  l>uch.  iV  Mich.,  Ridley.  lt».  A^'ii^  iKich.  tV  Mich. 

s.  Aiithofjunji'i  N'errill.  20.  FJtifmoijrn'in'i  Wright  cV  Studer. 

\K  Mt'ntlhi  {\rA\\  21.  .V»/»ii>///i  Verrill. 

10.  j'hinnjnnjin  Wright  cV  .^tUiler.  22.  Kmnnrirm  Verrill. 

11.  Hrhlhtiniurirtn  V(*Tri\].  'SA.  Muri'^'i   aurt.  emend.  Verrill. 

12.  Ef'h'innipfiyin  Kolliker. 

1.  AtANTJUMiOKi.!  \.  Coloiiv  bramhing.      .\xi.>«  horiivaiid  tibrou>.      Pulvpealvie?.  eloiig;it«il.  4'Xpan«ie«l 

towanl  mouth.  dispi>se«l  irregularly,     .\nterior  |M»rtion  of  |M>lyp  slightly  r»*tractile.    Cienen- 
chyma  thin.     .^picule>>pindle-<haj»e«lanil  tMrm  largi',  lieautiful  exten>ions  ini  iM>lyp  cujis. 

2.  Hypn<k;oroi  V.  ( dlofiy  iiprighl  and   branche*!.      Branches  [H-mhiloii?..     Axi<  htirny  and   tibnais. 

Polyp  ealyce??  attaelKnl  by  inner  surface  t«»  the  axis  of  growth:  o|»en.-ulum  elevate<l  and 
coni<"a!.  Polyj».-  mi  two  *idi^  of  axi>  npiHiT-itf  «»r  alternalt*.  Spii-uJes  are  long  spiniUc^. 
'.\.  pARAMiiiHKA.  Colony  geiienillv  lai-g»".  Upright.  i«»r  the  iiiii>t  part  strongly  brancln**l  in  one  plane. 
.Vxi>  hornv.  •"••ft.  flexible,  traiislueent.  geiitiiillv  tiatleiie«l  im  thinn*'r  hranehe*.  P«ilvp> 
«^hort,  ••vlinilrii'al  '-r  virnn-iform,  >urrouii«h*<l  by  >hort  pnijeeting  -picnle^.  Pulyps  di>- 
p*iH*d  irn'gularly.  gfinrally  three  or  four  at  en^ls  •»!  thii  keni**!  l»ranihe>.  lai-iiig  in  dif- 
ferent dire«-tii»n*,  n«in«-  lieing  tvaetly  terminal.  Coiiein-hyma  n««t  \»'ry  thick.  Sjiijiilt - 
are  sjiiny  n»'e»lle>.  >iimetinit-r  dentate,  -traight.  curve*!,  or  In-nt  at  an  angle. 


2<^  BFLLKTrX    OF    THE    INITED    STATES    FISH    COMMISSION. 

(i.  C'lkmati8sa.  (.'oloiiy  hraiiclitMl  in  miv  plane.     Terminal  branches  long,  tiioir  apicen  Ijeing  thk-k- 

eneil  an<l  knob-like.     Axis  horny,  soft,  and  flexible.     Calyces  bluntly  conical  and  ri.*^* 

upright  from  st^^m  and  branches.     Polype  di8po:?ed  in  short  spiralH  on  t?tem  and  branche.<. 

Termination  of   branch   always  formed  by  a  polyp.     Coinenchyma  thick,  rough,  an<i 

opatjue.     Spicules  of  ca*nenchyma  stout,  usually  thickened,  with  knob-like  termination. 

Sjucnle^s  of  polyp  spiny,  club-like,  thickened  at  one  end. 
7.   Vill<k;oroia.  Colony  branche<i   in  one  plane.     Branches  sometimes  anastomose.     Axis   hi)rny. 

Polyps  cylindrical,  perpendicular  t<>stem.     Coenenchyma  thin.     Spicules  of  c<enenchyina 

4-8  rayed  stars  with  a  few  spindles.     Spicules  of  polyps  tripartite. 
10.   Placxh;ok(jia.  Colony  u])right,  branched  in  one  plane.     Axis  homy  and  flexible.     Polyps  short. 

cylindrical,  and  flattened  on  oral  aspect,  disposeil  in  narrow  spirals.     Coennchyma  thick. 

Spicules  of  polyp  broad,  warty,  or  thorny  plates.     Spicules  of  ccenenchyma  warty  spindles, 

often  l^nt  on  long  axis. 
IS.  Thksea.  Colony  upright  and  branched,  with  a  horny  and  calcareous  axis.     Polyps  are  slightly 

projeUinjr  and  dispose*!  on  either  side  of  flattened  branches.     Spicules  are  large,  warty, 

scoop-shiij)ed;  superficial  spindles  with  large  warty  knobs. 
l».  Ac  IS.  Colony  branched  in  one  plane.     Branches  of  same  thickness  throughout.     Axis  horny. 

Polyps  small  and  placed  at  long  intervals  on  sides  of  branches  and  twigs.     C'Oiuenchynm 

a  single  layer  of  large  spindles.     Spicules  are  extraordinarily  large,  smooth  or  warty 

spindles  with  seniles  and  disks  on  the  jx)lyps. 
22.   EiT.MiTRicEA.  Colony  branched.     Polyps  tubular  warts,  exhibiting  an  8-rayed  figure  when  retracttnl. 

Spicules  elongated,  sharp- pointed  spindles. 
2:>.   MiRicEA.  Colony  branched.     Axis  homy.     Polyps  cylindrical,  calciferous,  cup  edges   bilabiate 

or  circular,  disposed  irregularly.     Co*nenchyma  thick.     Spicules  short,  thick,  spiny  an<l 

warty  spindles  and  clul^s. 

Family  IX.  PLEXAUKID^. 

1.  Eunlcea  LAinouroux.  4.  FleJcaureUu  KoWikvr.  7.  Fmm utoyorgia  WrriW. 

'1.   Pfe.raura  I^mouroux.  5.   PseudopUjaHrn  Wright  iV  Stu<ler.    8.  Euniceila  Verrill. 

:^.   Plexanroiden  Wright  &  Studer.     6.   Euplejaura  Verrill.  \K  Piati/gorgia  Studer. 

1.  KixicEA.  Colony  arlx»rescent,  trunks  cylindrical,   branches  free,  not  forming  broa<l  plates.     Axis 

horny.  Polyp  cup  edges  bilobed  or  crenate.  Polyps  <lisposed  over  whole  surface  <»f 
colony  on  verruciform  or  papilliform,  rather  prominent  tubercles.  Cienenchyma  thick 
or  moderately  so.  Spicules  leaf-like  or  thorny  clubs.  ( )n  inside  large  w^arty  spindles  ami 
smaller  spindles,  either  of  which  may  be  red,  violet,  or  colorless. 

2.  Plexaura.  Colony  arborescent,  trunks  cylindrical  and  free.     Axis  horny.     Polyps  scattered  (»ver 

whole  surface  of  colony,  sunken  entirely  or  nearly  so  into  ca^ienchyma.  Cuj)  e<lges 
smooth  or  slightly  crenate.  Ccenenchyma  very  thick  and  corky.  Spicules  are  club- 
shai)ed  or  spinose  spindles. 

4.  Plexairklla.  Colony  arborescent.     Trunks  cylindrical.     Axis  homy  and  calcareous.     Branches 

free.  Polyps  as  in  Plrxaurn.  Ccenenchyma  usually  very  thick,  thin  in  P.  phiUip'unids 
Wright  &  Studer.    Spicules  are  tripartite  and  quadripartite  and  simple  and  leafy  clubs. 

5.  PsEVDoi'LEXAiTRA.  Coloiiy  feebly  ])ranched.     Axis  horny,  with  central  calcareous  portion.     Polyps 

close  together  in  a  somewliat  close  spiral,  completely  retractile.  C<enenchyma  thick; 
outer  layer  soft  and  friable,  inner  layer  contains  numerous  liglit  purple  or  violet  irregu- 
larly stellate  spicules.  Spicules  of  outer  layer  are  spiny  spindles  with  numerous  pink 
stars  and  a  few  leafy  clubs. 

H.  EupLEXAURA.  Colony  closely  resembles  Pfejoanra.  Polyps  are  larger,  numerous,  and  completely 
retractile.  Coenenchyma  dense  and  granular.  Spicules  for  the  most  i>art  short,  stout, 
blunt,  warty  spindles  of  rather  small  size,  with  a  few  small  double  spindles  and  rarelx 
small  irregular  crossc^s. 

7.  PsA.M.MoGOROiA.  Colouy  upHght,  branched.  Axis  homy.  Polyps  sciittered  over  surface,  level 
with  it  or  projecting  in  form  of  roundish  warts.  Ok^nenirhyma  moderately  thick.  Surface 
finely  granular,  with  small  rough  spicules.  Spicule*?  are  short,  thick,  spiny,  ami  warty 
s]>indUts  and  warty  «'lnljs. 
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rt,  KrNirKi-i.A.  Culniiv  (laU'llitnrin.  Inaiirln'i)  irhhutniiHiii^lv  '*r  lialmaii-.  A.\i>  ImniN.  I'nlvi- 
M-attrnil.  niiMMi  hm  x^-ituim- «ir  fiat.  *  •lUfniliytua  Thin  or  iinnlrnitfly  thii'k.  Spicnlt*s 
^iiml).  warty,  ilniihli- ^piinlU**".      l-Atrrnal  la\rr  •»!  -ni.ill  i-lnli^  |ii'r|KTj<iii'i]lar  tii>nrfa<v. 

H.  I*LATYi;«iK«iiA.  riiloiiy  npriijhl.  l»raii«hi«l.  A\i>  li«irn\ ,  tlaniiini.  I'lruiii  )u-«  f1att«-iit'«l  in  )»)anf  of 
rainitiratioM.  < 'aii(v>  ^MIlk«•n  iiiT«<  i*niifii(-liyiiia  aii*l  •!'>  in-t  )iriijii-T.  Spiiiilo  a  mrtic:!] 
laver  itf  small  t'liili^:  iuhUt  tin-**',  rhirk  -Aartx  ."•iiiiiilli-. 

1.  /Vn/i/^P//"."  Wriirht  cV  Stmlrr.  7.  'r<i,#;i»/i»./  Ijni)t-ii>.  <-iiii*nil.  V«TriIl. 

'2.  hiphff(fortjin  M\]iu^¥jU\iiri\>.  **.  Eutjun/m  \*-vt'\\\. 

S.  /^.7*/<>f?o/-/7m  Milno-K<l\var«l*.  t'liH'inl.  \'frrili.  '.*.  />«//«/f/x.'c»,i.iM;nri:. 

4.  Stt'int^irfj'ui  Verrill.  !•>.  Xiftlnii'ny"  Mi  I  no- IM  wan  Is. 

5.  ^  Vf//M/i;//A»o»»ix  Wrijrht  tV  Stmlfr.  11.  Ihnn'  mnjm'ijin  N'ali-nrii'nnt-^. 
ti.  Strifi'm  Ihu'h.  <V  .Mich.  VI.  Phtii^Hjnri/'^  Vali-in-irnin's. 

S.  J-KPnHiuR<;iA.  ('til«iny  varies  iniith  in  funn.  i^fUt-rally  rainilie<l  Mn>n*  iir  h-->  in  one  plane.  Axis 
hornv.  r»raiirh«*>  often  ana<t<>ni<>si'.  t«»nnini:  a  nft-like  strM»tiire.  I'olvp-  nsnallv  in  X\\\* 
lateral  rows,  having  l»etwern  them  nakc^l  riineiichyma.  I'ulyp*  Mum'time*  furm  shi>rt 
verriH'je  an«l  sunu'times  are  funtpletely  retra«'te«l  into  iM-nen»-hynia.  Spinilir*  ar«'  minute 
<louhlr  spintlles  of  varyini:  length. 

4.  Sten<k;ok«.;ia.  Colony  branohc*!.  Axis?  hnrny.  Polyps  pr-ijert  fn.m  >nn'a«-e,  ivtnu'tile.  •li*]io>eii 
in  two  niw.«4»r:*cattenMl.  Polyi»s  Ix-nt  iuwani  when  at  re-^t.  ('o-nen«-hyma  thin.  Sjiiniles 
snmll  warty  spiinllos.  On  siirfa<*e  a  few  sh«irt.  irreiriilar.  nintrh.  'jranular  -"iii'Mle?*.  not 
fonniiiL'  a  complete  layer. 

ti.  SwitTiA.  Colony  upright,  hranclu'*!.  Axis  hi»rny.  ialcarii-M«».  P'-lyjis  within  \ernh-.e.  at  either 
s«irU»  of  hraiK-he^.     S|:iiriiU*s  i>i  ro-nenrhyma  are  >«ale*:  of  j.iil\  p  tentacle*  are  sjiinilie*^. 

7.  <tor«;onia.  C«>l<»ny  uprij:ht.  varie-;  nuich  in  form.  Axis  horn\.  Mrashhes  *ometin.es  anaMii- 
niose.  sometime>  plume-like.  INilyp*  project  more-ii  K ->.  •li-jioM'<l  in  two  ro\x-  on  ♦'ither 
:«ide  «>!  l»raiiclK>  an<l  twii:*.     Spirule>  are  *pinille«.  an- 1  «-r:ijihoi«l  i. unj*. 

10.  XiiMiKioKHiA.  Colt  inv  more  tir  U — luaniinMl.     Trunk.- «v]in«lrical.     .\xi>  h-  rii\ .      IWanches  much 

ci»mj»re><eil,  tormin;;  wave-like  I'lucritutlinal  riilire*  of  cnufnchyma.     rt>lyp>  in  ri»w«;on 
ritli:es  of  cii-nenchyma.     Spirule>  like  th«-e  *'i  'r». ,-.;...,../. 

11.  Hyme.ntm.orgia.  < '•iloiiy  ramitieil  in  -lie  plane,  npri-jht.  of  a  It-ai-like  ap)N-aranci*.     .\xi<  horny. 

I»ranc]ies  «i<imetinH->  ••••ale-ii.'.     I'ltjyp*  -cattere-l  M\fr  la**- of  ex]>aniieil  f<i]ia.  n^iT  -in  edi:e>». 
Cieiienchyma  l<irm<  a  lontinuon-  •jhi-ath  o\er  w  h"h- axi**  ami  ii*-  raniitication. 
\1.   Phy<'<»<;okoia.   .\xi*  liorny.  «livi»ie«l  into  a  niin.lier  tif  tliin  leai-liki-  ••xpaii-ii»n>.     Poly;,- -iji^-iiini:' 
sinik  within  cieiuMu-hyma      < '"i-neni  hyma  •■v«t1:iv«.  the  rhiii  expan-^ion-  *A  axi«-. 

Family  XI.  GORGON  ELI.  II  ).4-:. 

I.  Sirelhi  i.irAy.  'i.    r»i  "i.//»/ Milnt-Kilwanls. 

1.  S'lV/^'.-N'"  Cuvier.  emend.  Stu«l«-r.  7.   ifny.f.'n'!  Milne- IM wan l>. 

:J.  St^irfMiinlhi  Wriirht  *.V  Stuiler.  '<.   *  tui'mNti  \'al. 

4.  .hiiirJlit  Val..  emend.  StUiler.  '.«.   /*Jt...i/in  liray. 

o.   AV/w* //if  <  i ray,  enien«l.  Stucler.  In.    IlHinti"  ii\\\\ , 

4.  .Ii'NC'F.i.LA.  Colony  *imi>le  '^r  liraniln-«l.     P"h  p*^«ni«'ii'Me-  -ntall  and  •li-po^-il  jii  twti  latent!  row>. 

s<»metimes    with     we]l-'l»-vt|opi-l.    i-ioii::ati'i'    'M-rnni.      < '.ineinhN  rua    thi«-k.      >pi4'ule* 
simple  and  ilouMe  cluh-  in  t-xtirna!  ]ay«i. 
«i.   Vkkitklla.   Colony  linincheil.      .\\i^  laiiM-!!ai  an«l  cai'ilie-i.      \'»  rnn-.*    wait-iiki-.  on  -':iiimit>  'if 
which   Ui^e>  tif  teiitacl**  lorin  an  »'iL'ht-ra>ed  "ifrmltini.     >pii-i;Ii  -  ••!  co  m-iii  hyma  lie>eT 
witli  roundi>h  and  i-onical  \\art>.  -loul'lc  -piiidli.-.  aiid  -iuipU-  *pii;illi-*. 

5.  Ctkn«k'KI.i.  \.  Coliiny  hranche^l  in  iMm-  plane,  with  hrainl.f*  '<n  ujipcr -i-U-  oi.i\  oj  -ti-m.      Pi>lyp>« 

.-hort.    ili>i-i»»ed   on    two   *iile>   "f   rwi;jrs.     Co-in-nchx  :iia    ha*   •li-iinit    meilian    turrow>. 
.Spicule^  warty  ilouhle  cluh'i. 
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DESCRIPTIONS  OF  POBTO  RICAN  ALCTONABIA. 

Telesto  riisei  (Verrill. )     Fig.  A. 

{('Invtdarin  riisri  Diich.  A  Mioh. ) 

St»\'eral  spminenfl  of  thin  species  are  among  the  eolUH'tion,  all  pn^^erved  in  aleohol.  The  general 
form  of  the  colony  is  that  of  an  erect,  nparingly  hranched,  white  tuhular  stem,  having  the  p^'lyps 
arranged  in  irregular,  s(»mewhat  alternating  series,  stn>ngly  projecting  from  the  axial  surface,  ami 
at  distances  fnmi  euch  other  of  from  'A  to  (>  mm.      The  color  of  the  stem   is  white,  that  of  the 


Vui.  A.— ( I )  Tolony  of  Tflcfto  riitui,  ninc-Hixtemtlis  natural  siw 
i.iMi)  Spicules  of  same,  uiaKnitled. 


calicles  a  sort  of  dirty  brown.  The  stems  are  fnrther  marke<l  by  a  series  of  eight  longitudinal  ri(l;ii>. 
not  easily  di.'^tinguished  except  by  rather  careful  inspection  with  a  lens.  A  similar  <*hanicter  is 
distinguishable  ui.>on  the  calyces. 

From  stations  f>()72  and  0074,  at  depths  of  1\  and  6i  fathoms.  Bottom  shelly  an<l  with  coral 
sand.  Fig.  A  shows  the  general  asi)ect8  of  the  colony,  the  creeping  base,  form  of  tnidding,  etc.,  spicules 
closely  interlaced,  forming  a  definite  tubular  skeleton,  which  remains  intact  even  after  digestion  in  liot 
caustic  potasli. 


TIIK     \I.<  Y<iN  AltlA    >>V    I'liKli'    KH«>. 


•27'.» 


A 


I     { 


>  ■ 


8 


>, 


Spongtxles  portoricensis  Ilarjiiv  :."V.  ^]4-iif«.      KiL^  1>. 

Tht*  oille^-tkiii  i*iiiitaii)t'«l  a  ^imrlr  >|i«-<-inn*ii  ••!"  Tiii-  j»-iiii-.  wini-ii.  iIj.iUl'Ii  -»inrwhat  tra^fiiu'iitan . 
is  ill  ifftriienil  liiniiainl  rharai*U'ri'itii>  «Ji>«Tin'Tiv»'ly  a  n/ ...;./. .'A.*.  WliiU-  •■••rn-}"iii»!intr  in  inany  n^-jn^-t-- 
ti.»  sw'Vfral  i»f  KiikfUthalV  ^iKi-itr-,  tin-  ih:ira'J«'r  aii-l  -i/*-  ■•!"  Tin-  *iiii":i.'-  ^.-.••;,  .-I.-arlv  !■•  iii>liraTt'  a  im-u 
itspetMeai.  Aiiti  whilf  tlie  irHtfinciitary  i"!.'!!!)''!] 
»»f  tho  i<)i«^'inieii  ivuiUts  ilittinilt  any  .■■•niln^iw 
■lftemiinatii»n  nf  this  ]Miiiit.  I  aui  Mr<'ni:ly  •■••tj- 
viiw*»l  ••£  i\f  spt-i'itii-  'lir-tini-tnt-s-.  aii'l  \\i«ui«i 
pnifNR^  tht*  uaiijf  i-,rt'.f'u;  ,..il>  a»  «-iiriiali/iiJL' 
lioth  the  placv  uf  it>  licrnrrenii-  aipl  th«'  iii>t 
nrimi  uf  a  iiieiiiWr  i.if  \\w  m^uw^-  inmi  Ailaiitii- 
waters,  anil  spe<'ially  jrnni  a  WVm  Iiiiliaii  habi- 
tat. Iti*  ofcunvnce  here  i>  jiartitnlarly  iiiu-r- 
esting  in  ihi*  laftt  rt-sjxi*!.  a.-  t'xtrri'lini:  tin- 
rangt*  **i  the  >^t^uu>)  aii«l  at  tht*  ^anu-  Tinif  ItH-at- 
\u^  it  ill  an  envin.minfnt  in  many  way>  >iniilar 
to  that  tif  its  Pai-itir  ivlativt^*. 

Ilei^zht  iif  «^iliiny,  nr  frairnu-nt.  al»«oiT  4."> 
mm.    Color '  aki.ili'.flic*  i.as.uiu-wliat  «lirtv w  hitt-. 

The  ?peoinien  Is  <lfn^t-ly  si»in«is«-  thr'iUL'lt- 
oat,  the  spiiMiles  «if  relatively  lanrt*  >\i.*:.  Ii: 
compari!*<'iu  with  nieasnreni»*nt>  i»f  -iKvit-  ..;" 
Kukenthal.  Au-vonat-eeu  v« »n  T»'rnate,  an«i  Ma\ , 
Alcyonat-een,  Jenais«h.  Zt'it-sh..  Manh.  iv^*. 
there  are  verj- few  *[ie«*ie?'  in«l»-e«l  ran-jinL'a*-  lartrt- 
a^  the  pn?:?ent.  Pulyp  siiimU-^.  n.2*j-<i.7J  muh. 
loDj?:  p^ilvji  >talk.  l.ti»s-i>.(i.S  iiirn.:  nji|i«-r  ^tein. 
0.94-;i  mm. :  lnwer  Meni.  1. :>>--. 4-'>  mni. 

Taken  at  fttati<>n  »ywi;^.  fr-inj  a  'i»-|»th  -tf  7."> 
til  7H  fathom i^  l>y  trawi.  K-itt-im  r<"-ky.  ^an-l. 
and  coral.  The  ilepth  !?•  ;:r»'at»-r  tl.aii  a:.y  ..f 
Kukenthal's  >iie<"ie>,  exrej*!  .''.•/.>'•.  //■.■.  aii-l 
rtjlhtrif,  taken  at  KH  I-laii«l  fr-.Ti.  a  ■'.#•)■••.  ■:  1  4h 
fathoms. 

Renilla  reniformis     (  inj^T  . 


i 


>  i 

4 


■\ 


■V 

■  \ 


Duirt-k.  I^U-.     /:.   '■,:•'■.■     ,   a.-..— .  >*■ 

The<.H)llfCTi«»n  •••iniaine*!  I»tit  a  >in^lt' '!--«  :- 
men    td    this   very   r-'iiini-.n    >|H-iif*.      /.'. . 
ftinii!?'  «ine  of  the  lii:rhf«it   ••!'  tIm     Xirvunar!,. 
It  is  a  4*<ili»nial  iirvsiiii^ni.  having'  tiit-  funi:  n!  ;; 
renifMnu  tlisk  wiih  a  'It-eji  si::ii*  at  •■!i»-  -i«l.-   a:,  i   '-.r:!! 
Iiii:B«elv  atta*'he«l  t«»  tht-  r-;i!i«lv  -ul'^TraTi::.  iii-in  A:.:iti  '.: 
what  nvlial  manner  t.v»-r   ihr    Tijij-r  .-';r:'a«i'  ■■:    *!.•-   ■!:>• 
margin,  wlien*  n^-w  |»*»lyi»>  r-'n^raiiiiy  ''•':.l  .  ■:: 

CVilor  «»f  "iiiri-imen    al«M.ii..iii-  .a    i;i»-k  •.•::r;iii-!;  *•:■! . 

Fnmi  Mavacut'Z  HarUir. 


r. - 


jr-  -xv  -. 


r\  . 


\ 


.1  rati.'-r    li.-xiiM    ',M'.i::iii-ii-.  wijii:. 
Tl.«-  ;•"  >i'?-  art-  .irr.ir.jril  in  a  m«:: 
:■•■■'.■.•   :i!v..-'.T    !.--ri/..i.taiiV  I'n-Jii 


•  .v;—  w'.. 


Solanderia  nodulifera  llarjir:. 


*T»1  'l"'!-*- 


KiLV    «    . 


(it  this  >ri'nn>  twn  iiuifriiMi  *|n-ii!iii'!.^  \\rrf  I'-ntairi'-i  ::.  '.'i*-  -  ■  iiti  !:■■!..  Tin*  "n*'  Uvn-  I'nTisiilert-il 
meamred  V2'*  miu.  in  hri-jht.  *..iiii-\i  jiar  ari-irt-i-^iii.  tj. ■•:_::.  -j-arintriy  l-ranrhi^l.  Thr  main  '•Win 
meamred  5  to  »>  mm.  in  «liaiiii-ifr.  thi-  i'ar.i-:.!-  ir. nu  1?.'>  T"  4  niijj. 
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\u  ci.li.r  (alc.lu.li.-)  Ih.-  >»Timf  \mi^  -.i  m  .<i 
n.i(iuli(cr.ni^  calywi-  art-  I.M-ali-.!.  Tlii'  s|n.iii.'y  a 
Hriitnir.-.i;  and  while  then'  if  Miiiit-  •l<iiil>t  a^  t<i  it- 
of  t>ie  Tintriciil  <'anulfi  and  fnmi  of  iiiiiiiiltv  tuost 
It,  thuiiKli  in  s|M^'iltc  chiiraclcr  it  iVw  imr  I'lmfiii 
itr  j'raiiiif-I'lii  of  Kollikcr.     [  iticliiie  t'>  rvKOfl  't  i 


ixlularfonii 


nf  ii 
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I  >.'ll.,«.  iiii.ril«l  l.y  imrj.liHli  n-.i  wh^r.-  tlit'  low, 
[iai  iKirtii'u  I'lt'Hrly  lixatfj"  the  ciK-cimcii  anions  tlie 
I'XHct  )i«nf tic  aHinitieii.  Ihcy  m>('iii  from  Ihe  relations 
liBH-ly  allied  willi  .Sotiiirfcria,  and  I  havn  tm  referrt-il 

II  (<i  eithur  •jnirilii  of  Mllne-Eilwanlf  or  to  rtmiriuHi 
t  a  new  wpecics,  and  prupof*  for  it  the  name  .S,  no'/'i- 


ri  Wi- 


Iriili 


f  well. 


o  far  II! 


rules  of  tw..1v|. 

I'S.     An  atU-nny 

t.'.  «-. 

irly.  n-.!  vji 

rietvniakintr  u| 

,-.,,i„dlefornMT 

nii|ii-i>'iiiirni.B-tii 

IlllP 

ntidiHirtiui 

1,    SpieiileH  yel 

.;  ti'd  Kjiiny,  0.:i 

;7mNi,:M,jallsl 

ion.  1 

n.OHl.vO.ii- 

IH  iiini. 

nil  station  «"7!l. 

otfSl.  Tl :,-; 

:;iit. 

.2:1  fathom 

s;  .-..ral  I-.I1..1, 

Solanderia  crustata  ilaricitt,  nov.  s|>. 


general  aj?]«i't  of  tlie  roloiiy  iind 
MIHH-ies,  p=oineHliiil  similar  in  fin 
.\,.1h'-lheln  Verrill.     When  llM  <■ 


imuwliiit  nniijne  I'liHraeler,  liest  illniiln 
'row  M-<-lion  of  the  same.  The  ^iie^'inie 
til  SlnderV  isenm'  Siil^rUi.  thoiiitli  of  a 
niii'il  tile  ireiienii  ii-iH-^'f  ■  ;inil  IioHomh 


er  more  like  that  of 
e  the  iin)>rewion  of 
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a  fCophoMmittm^  hut  a  iTiiiral  fxamiiiaiinn  ?:|i«)\vtMi  the  ^pimlHr  an<l  stnu'tiiral  charaetrr  of  a 
Si)iandt'ria,  to  whu'h.  with  .-»)in«*  ht'sitatum,  it  is  h«Ttf  n*ffrrt'<l.  It  ha>^  sifiiu^l  that  tht*  hc»niv,  tuhular 
!*upp<.irt  is  hut  thi»  s^'irt'tinM  i»t  th<*  <"oliiuy  aU>nt  a  fon*i^ii  stt'iii,  which  ha^l  either  dinintt'^rratwl  and 
fallen  away  o^  from  which  the  <1re(It:e  hail  withdrawn  it  in  the  capture.  In  size  and  forni  tlie  Hpi<'ules 
indicate  it*»  <-lo>e  jreiietic  relations  with  StJnmln-ln,  and  in  th**  color,  texture,  ett-r.  th<*  (roloiiy  \n  very 
much  like  the  previous  sp<M'i<^s.  With  thesf  prohahilities  in  view  the  H|K'citic  name /riM^i/zf  is  here 
propoHeil  as  indicative  of  the  hahit.  if  surh  sliould  prov<*  rharaet«*ristic  <»f  the  HiK*ci»*s. 

Station  (WW.  Maya;:uez  Harlwir;  rh'pth,  '22  to  'X\  tatlionin:  sand  an<l  inml:  taken  hy  iln^l^e. 

Spicules  tul>erculate.  n.  is  inm.:  spiny  •spindle.  (».2M  nnii. 

Chryso^or^ia  desbonni  l>ui>hassain^' (V  Michelotti.     Plate  i,  t\)p*  1  to  r>. 

This  VK'autifuI  ci>Iony  is  flalxdlate.  u>ually  hranchinu  in  sin;:Ie  ])lane.  In  the  H])ecinieii  under 
consideration  there  is  a  «livision  near  the  has<»  into  tw«>  hranchesof  alxiut  e«pial  size.  Thei*e  Hubdivi<le 
and  branch  in  a  jjerfeetiy  similar  way,  formintr  two  parallel  fan-Hha|KHl  fonns.  In  size  the  Hi»e<-imen 
mea8ure<l  UK)  mm.  in  heijrht  hy  alH)ut  110  mm.  in  breadth,  l»a**e  not  present.  The  axis  is  horny  and 
somewhat  talcanxuis.  hlack  and  verv  hard.  CVenenchvma  thin  and  white  (alcoholic)  and  contains 
oblong  and  fu-^siform  warty  spicules,  Cf.  H^.  Calicles  nither  lanre,  somewhat  s<'attere<l,  and  i^tandinjf 
almoiit  at  ripht  anples  t«»  the  axis.  Spicules,  lanre,  thorny  spindle,  O.'VA  nun.:  irregularly  warte<l,  0.27 
mm.;  thorny,  0.20  to  0.24  mm. 

A  single  si)e<'imen  taken  by  trawl  from  station  Ji^)?!*:  depth,  220  to  225  fathoms;  ro<*ky  lv>ttom; 
Januar>-  21,  1899. 

Primnoa  pourtalesii  WrriU.     Fig.  I). 

Only  a  small  fratrment  of  a  single  s|H*<'imen  «»f  thb»  s|x*ci(*s  is  contained  in  the  collection,  but  suffi- 
cient to  clearly  estahlish  its  identity.  SiK'tinuMi  alniut  r>0  nun.  in  height,  with  alternating  branches 
in  same  plane  ahoul  8  to  o  mm.  apart.  Only  the  sli;:ht<*.st  indications  of  the  zigzag  aspect  of  the  main 
stem  mentione<l  l»y  Verrill,  thou'jh  laivt*r  siKM-imcns  wi»nld  prrdiahly  show  this  more  <-Ii*arly.  Roth 
stem  and  hranches  l>»*ar  calich"^  on  opposite  edgi*s  in 
rlc»se  rows,  slightly  alternating'  or  almo»,t  opj»osite. 
Thev  art*  l>eautilullv  covered  with  scries  <if  ind)ri- 
eating  scales,  the  terminal  unes.  eiirht  in  ntunlx'r, 
funning  a  sort  of  o|x*rculum.  Ikmu^t  trianjiular  in 
sha|)e.  The  ciilor  is  white  lalcohi^li**;.  a\i<  liLdit 
am lier,  or  straw  color.     Spicules  in  V'm:.  I>. 

Acanthog^rgia  aspera  1*« nirtalc-.    Plate  i.  tit:-. •>- 1 2. 

In  height  therolony  is  alwjut  o<K»  niin..>parin}.'ly 
and  uniH^ually  hranchc<l  in  a  somewhat  ilattcn»*<l 
plane.  Axis  dark  and  lK)rny.  r«i.'n**nchynia  thin. 
filled  with  elong;ite,  fu^^iform  spi<"nlc-  whii'h  |»rt»jciT 
from  the  surface.  L'ivinir  it  a  very  niU'jh  appearand*. 
Calvces  eloiiiratc.  alwiut  2  mm.  1)\  1.2  mm.  thii-k. 
somewhat  <'onstrictcd  nc;o" -imimit.  which  iscnlaiv»'d 
antl  furnished  with  sharp,  -lender,  •liNepjent  -j)icnl»'>. 
See  plate  i.  tiirs.  t»-12.  >piciile-,  Mmi.  n.717  |,,  i.ni 
nun.:  stem.  0.i>47  t«>  '^^i*^  mm.:  .jUndripMrtite.  t».LM 
by  0.24  mm.  to  o.2o  bv  \).:'A  mm. 

A  sinvrle  specimen  tn»ni  -t;iTi«»n  'inrn.  ai  ;i  ilt-ptli  nf  22n  i«i  22'>  fathoms,  from  HM'ky  l)«>ttom:  taken 
bv  trawl.  January  21.  iv«u 

■ 

Paramuricea  hirta?'   Pnurtale-.      Kiir.  K. 

In  heiirht  the  -|»«Mimen  i>  Mi»i»nr  >n  njm.  h\  al»«iin  .V)  mm.  hma*!.  u'rayish  white  1  alc*jholic) . 
much  hran«*hed.  llalM*llate  in  f«irm.  the  smaller  hranches  at  various  anirles.  surface  rather  rouifh. 
granular.     ('ali<*Ie^  rather  jipiminent.  I  tn  l.'>  mm.  in  lenirth  hy  o.7r>  mm.  in  diamt*ter.     Co-nenchyma 


Kl«i.  I». — *»piciil««.  iif  i*iiti,u<mi  ifourfiih/tii. 


in. 
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thill.  Riled  with  varioiis-whaiifHl  «-ttrt_v  and  spiniiliiw  >'|lin'^ll■-^'^)MlM■^i  -j.ii-nlii',   nftcii  I'lirvnl.     Axi- 
dark,  homy,  cyliailrit^at. 

Sot  liaviiiK  ari-ess  to  the  <>riKinal  iie«Ti|)tiini  <il  thiB  H|ie<"iw  thi-re  ih  «iim'  ilniilrt  iix  to  'tji  t-xacl 
idenliHcfttiuii.  Ihmnth  il  wimld  ws-in  li'  1>e  Jiiorp  m-urly  allied  In  IhJM  than  to  other  lUiHTibeil  »p«'iii'. 
Ill  ca(*e  it  flhoiik)  t>e(i)iiie  ntvetwary  to  nJve  it  sjMv-ilii'  i<f]>umti(>ii  I  would  propom-  the  iiaiiif  ntiiiiilift-ni. 

A  Mingle 9|»i'iiiien,  [i<it  iH'riccI,  (nun  station  tMktT;  depth,  117  to  120  (athoni!*:  nmiil«>ltoni:  dmine. 
JanoaryM,  IftiHI. 

Muricella  megaapma  Haivitt,  iiov.  ^'[l. 


A  small  fraRnient  of  a  hiukU'  fiwcinifii  in  thf  rolleptini 
the  npnus  Mnriivllit,  namely,  the  (teneral  form  of  thv  i-oloi: 
apiny  and  warty  r-pindW,  the  lartfi-r  ineai'urin);  from  2  to  :!  i 


i-hiirai'terK  iiiitrh  resemhliiig  ihiw  ••! 
in <ii;iienehyiiia,  wnall  vcrnior,  larjti' 
n  lenftth.     It  wonldnlnotiwm  to  have 


•  nize  and  dif]y»<iti<m  of  the  s|iii'nles.  In 
1  and  hraiiehef,  it  Boeniit,  however,  (|nite 
Item  and  liraiiches,  imt  at  rJKhl  an^leH,  ai< 
irovereii  with  a  ,«erieii  of  miirh  wiialler 


afiinitie«<  more  or  Ii»w  close  with  Arin,  rhiefly,  however,  in  tli 

the  nimierous  talyn*.  and  their  ohli<[[ie  awpect  ii|ioM  tlie  slei 

unlike  the  typical  Aria.     The  verriicje  arise  from  the  axif  ot 

xeeniK  to  be  the  more  I'ommon  fiinn   for  this  neiiUH,  and  an 

e|>iny  and  wmewhat  warty  spindles  whirh  I'over  the  apex  of  thei^licles,  forming  a  hooillike  ti 

In  height  the  fragment  is  about  70  nmi.     Tlie  axis  ix  liorny,  li|tlit  hrn»-n  to  almoi't  white  in  tile 

tenninal  hranches,  very  flexible,     ('lenenchymn  very  thin,  alinont  wholly  i'omprifH>d  of  a  layer  of  larjie 

spindle-shaped  spicules  arranged  hnri/ontally  l<meitnilitially  over  the  axis.     Color  of  niH-^'imen  IaIin)- 

holii")  white,  spii-ulif  all   coinrless.     It  wimld  weem  to  lie  sperifleally  distinct,  the  very  lurgi'  size  of 

its  spicules  alone  lieiiig  suffieient  to  justify  spceilii-  se|Hiration,     I  would  therefore  pnniiwe  for  it  the 

name  niegaipitiii. 
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Muricea  tlexuosa  Vrrril].     I'iir.  F. 

A  sinirlt*  ^iitti-inuMi  pn"i»'rvtMl  in  alrnlml.     Cnltmy  l»rnn«'lM*<l,   f1a)>ellifi)riii.  Itraiu'hi-*  -^iiiiM'wliat 
]iinnati'.  >l»'nilt*r.     Axi>  Imrny.  ilark  l»r«»\\n.  tl»*xil>U'.     ('u-nriu'lix ma  tliiii.  i>;irkt'(.i  witli  lanre  Hpiiiille- 
siiaiM'ii   >i|>ii'ul»—.     Calii'lfs  v«Tnni!<»iiii.  ratln-r  niiilnnnly  ilif- 
iriltiitfHl   .»\vr  siirtai'f.      IleiirhT    ni   i-nli.nv  alwnit    vm)   niiii.   I>v 
aUiut  40  mill,  lintuil.    Color  «liill  i:rayi<h  whiti'.    Sjiii-iil**?- lanri*. 
0..1H  !)v  0.1*1  mill..  o.:)S  livo.17  nun.:  violet,  o.l»s  I.v  o.nT  iiiin. 

Taken   at   statiiiii   'MJ??,   off  ^iallanlo    I*.:iiik,    l>y   tan^rlt*: 
ilepth,  11.}  fat ht tins:  «-nral  ^ainl  iM^ttom. 


N 


Eunicea  rousseaui  Miiiir-K<lwanls. 


I*lat«*  III.  ti^r.  1. 


Via.  y. — >]*if\i]i'<  tti  }ftirir,ii  ffxunm.   ■  ivy. 


A  nintrle  s|K'riiin'ii,  iiirMiiij)U*t»*.  (Vih my  somewhat  arlmr- 
t'S«*ent,  tin*  ]>niiirlM*s  ti'inlini;  toiM't'iipy  acoiniMiiii  plant*.  Kntin* 
n)lonv  lu-avv:  tin*  Itninrlu's  thick  ami  sonu^what  rluh-^haiHMl. 

mm  I 

SjKi-iinfii  al>ont  L'<K»  inm.  in  h«M;rht.  Pianu^iT  uf  liranrhfs,  10  to  l»>  nnn.  Axis  horny  ami  rather 
niajisiw.  of  a  •lark-l»n>\vn  rolor,  almost  hiark,  ami  sonifwhat  tlattennl  in  jjlam?  of  r»»liiny.  Caliolt^ 
vrry  pn.miini'nt.  th»»  i»nt«'r  li]»  projtH-tinir  into  a  horn-Iikt*  liook.  up|K*r  lip  almost  larkinu'.  Cn/nwi- 
«*hyina  thirk  ami  iliMisi-ly  |>arki'il  with  massivt-  inl)en'nlar  spit-nles,  varyinir  from  0.0  ti»  2.o  mm.  in 
li'MLTth  hv  0.2  to  o.»i  mm.  in  <liamt>ti*r.  R4*si«lt*s  tlu*  lanrt-r  •>m's  of  the  fu'iien^'livnia  there  an*  smaller, 
<'hIl>-^lhaI)e(l  one-  lyiiii:  just  l»em*ath  the  t^rtiMlerm  ami  otliers  <if  a  jmle  pnrplish  itdiir  alxmr  the  axij*. 
Plate  III,  lij:.  1.  will  affonl  a  l'<mmI  ir«*neral  iilea  «if  the  roll  my  an  a  whoU*. 

Eunicea  crassa  FMwards  (5c  Ilaiim'.     IMat«>  11. 

Ftinir't!  tii,'ji:l<t  Khr.;  I'f'Xtinrt:  funri'ln  ViTrill. 

St»veral  sj»e<-imen>  of  this  fji»*eie<  \\»*ri*  in  the  rollt*«'tion.  all  «lry.  The  r«>|ony  is  larjre.  Munewhat 
•  lichotonionsly  hranrhi**!.  the  hrain'hes  Ioiil'.  of  fairly  unifonn  iliameter  throiiprhont.  ami  temlin^^  to 
•xvuiiv  a  eoiiimon  plam*.  Ih-iirht  of  rnjuny  from  :iin)  to  .')i.N»  mm.  hy  alniut  half  as  hroiiil.  Diameter 
t»f  hram'hfs  S  to  ].■>  mm.     ('oneinhvina  thi<-k,  siil.K*roiis.  hanl.     Calires  ratht-r  rvenlv  «listrihnttNl 

•  ■ 

over  entire  siirfar*-.  lonniiiL'  ratlh-r  pniniirn'iit  oval  rn|»>  with  ^liL'htly  raise<l  lx»nh*r.  I*olyj»s  retraetile. 
the  tentarles  showin^r  plainly  within  tin-  ralin-s.  Spii-nU"*  of  <«niie  ihrit*  ilistimt  types:  '  1  I-tPje, 
heavy.  tnlHTrnlat*-  -|iin«llr-  L.'U  to  I.n  mrn.  Ion*::  1  L*  1  -^malh'r  «ij»inoM*  -jiinilles  1  mm.  lon^:  (:{■  v«*ry 
small  ]mrplish,  an^l  white  tnU*ri>]lar  s|iintllfs.  0.1  to0.l:;mm.  tomr. 

This  «i|,4i,-i^^  w«»iilil  >f»Mn  to  111-  iili'iitiral  with  Vrrriir>  J'f'  nnn-n  tti,:,j'„hi.  hnt  in  it**  irem*ral  tv.««|KVts 
ami  the  I'harartrr  -if  it*  *|iiiMile>-  it  >r^m*  «li>tinrtively  Knni<'<*an,  ami  1  have  .'•o  ilfsiirnate<I  it. 

Platen.  ti'_'-.  1  ^*   \\  ill  affonl  a  irond  irrmTal  im]»n*ssion  of  tin*  i-harat-ter  i»f  rolony  ami  spienles. 

Eunicea  lugiibris  iMn-h.  iV  Mii-h.     Piatt-  11. 

A  siii^rle  <|K'i'innMi  in -in  Mayairntv.  Harlmr.  Thrtolnny  i-  arKin'^irfiit.  arisimr  fn»m  a  "^  ingle  mas- 
sive lia^'and  slmrt.  thi«'k  -t«'iii:  hut  tht-  lattj-rsinin  lH.t'omf>  lost  in  it.>-  nunuTous  hranthf^.  which  ftinn 
a  tl».*nse  clu>trr  n-«'mhliri;j  <oiin'what  a  ma-ln-pon'  chriI.  Kniirt*  t-olnny  almut  4<k>  mm.  in  hfi;j:iit: 
ei)Iortlark  hn»wn  tir  ufarly  lila«k.  iJiamt-tt  r  of  stem  at  Ui-^*' -'Jmm.:  hram-he*  ■'>  tt»  s  mm..  im'hnlinir 
the  eloniratfil  raliilf-.  A\i-  Ma«k.  liorny.  vi  ry  hanl  ami  ton-jh.  Cn-nfin'hyma  thick,  snhemns.  anil 
Siiinewhat  frial>l«-.     Plate  ir,  lii:.  h),  lmx*'"  a  'jciicral  impn->sioii  uf  the  ap|K'arancr  of  the  c«>lony. 

Eunicea   laxispina  Miliu'-K<lwanls.     Kiir.  <;. 


'..  I 


A  sin«rl,.  ^|mm;iiii|i. -..riM\\  lial  ini]icriVcT.  ( 'nlony  >.parini:ly  liranchc*!,  ri^imr  fn»m  a  calcart-inis 
l»a.sf.  ||i'i;:hi  «»l"  ii.I'-n\  al»'-iit  !•'»<•  ruin.  (  aliclt-'*  xi-ry  ]>n*minrnt  ami  M-altcrt'il  ralli«T  -jian-t.-ly  ovi-r 
the  j*nrface.  the  larger  liaxin-j  a  Icn-jth  of  ahout  \  mm.  hy  -  mm.  in  diameter.     l>ianu*ter  of  main  :-trn 
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from  iiUt  4  mm.  Color  in  alcohol,  pale  brown  or  yellowish,  (\vnenchyma  mmieratoly  thick,  ratluT 
Huberons  in  texture.  Axis  horny,  dark  brown  in  color,  lijrht^T  in  terminal  portion.  Spionlen  <»f  two 
rather  distinct  kinds:  (1)  l-dirge,  white  tuberculatespindlen,  I  to  2.15  mm.  inleneth;  (2)  small,  spinoj^e, 
and  tulx^rculate  spindles,  of  violet  color,  from  0.(H)  to  0.20  mm.  in  lenjjth. 

Fijr.  G  shows  the  general  characteristics  of  the  colony. 

Taken  with  tan^^le,  at  stati<»n  H090;  coral  lM)ttom,  de]»th  of  Hi  fathoms. 


''O' 


^  :^^^ 


o» 


/Po 


<J  9 


'*    • 


•   • 


lao 


\»  a 


Vui.  G. — Colony  t>i'  Kutticea  taj-injnmi,  ,"a  natural  size.  Fig.*..  2-6 
White  spindles  of  outer  layer.  Fig.  '-*,  Spindles  2.14  \  0.209 
mm.  FiR.  3.  l.a'>  <0.145mm.  Fig.  4.  0.6M  •  O.IO  mm.  Fig. 
o.  Club.  0.20  X  0.04  mm.  Fig*».  6.  7.  «.  9.  Violet  Kpicules  of 
inn«'r  layer.  0.009  to  0.02  mm.  long. 


Plexaura  flezuoaa  l^monroux.     Plate  iv. 

{EnnicfU  farcala  Khr..  1>CVI;  (inn^ftm'n  niif/uirnhntUnna..  lH4t>:  Iifjrnurarhijtif1iUiM\'A\.,  1S.V>;  P.  mi/ironioidt m  MWnt'-FAw ..  IM.'ST.  i 

Two  spticimens  of  this  s^^eides  in  the  collection  are  quite  typical,  both  a»*  to  size  and  form,  and  also 
as  to  the  variation  so  (characteristic  of  the  species.  From  examination  of  a  considerable  collection  in 
the  National  Miweum,  I  am  able  to  verify  VerrilKs  note  on  this  point  (cf.  Bull.  Mus.  Comp.  Zool., 
vol.  I,  p.  35) :  **This  species  varies  greatly  in  form,  color,"  et<^. 

Colony  shrubby  or  arlwnescent,  branchingand  sub-branching  rather  freely,  and  with  a  tendency  to 
occupy  a  common  plane.  I  leight  2o0  to  800  mm.  Stems  cylindrical,  from  5  to  8  mm.  in  diameter.  A  x is 
horny,  black,  very  hard,  cylindrical.  Cccnenchyma  rather  thick  and  densely  packed  with  spimlle- 
shaped  spicules  of  some  three  tyi>es:  (I)  Large,  white,  tul)ercular;  (2)  small,  purplish,  spinose  forms 
surrounding  the  axis;  (o)  very  minute,  somewhat  <!lavate,  spicules  close  l)eneath  the  ectodenn. 

Color  of  dry  specimens  vary  from  duM  ch<K*olate  brown  to  purplish. 

Figs.  13  to  It),  plate  iv,  give  a  go<Ml  general  idea  of  the  fonn  of  the  colony,  as  well  as  of  typical 
sjiicules. 


THK    ALi'YoNARlA    <»K    TnKTo    KU'n. 


•iSf) 


Plezaura  homoxnalla  1^1111111  in  mix       V'mi.  II. 
Several  s|.itr«*iiueiis  »i!  tlli^*  riiiei-ie?*  wvix'  «'«nitaint"l  in  iht*  iN»llirihiii.  all « if  iln*  -aiiicjAMieralpize  and 


\ 


character.  CV»l«»r  of  «lrv  ?'iHviiiu*n«*  iimstlv  Mark  ''r  wrvdark  hr-'un 
eoloniee  branch  pmliist'ly,  with  >liL'ht  trmleixv  t««  «inMii»y  a 
common  plane.  The  hranrhe?-  arise  ohliijufly  imm  tin*  Iuim-. 
bat  soon  liet-oine  vertioal.  tlie  wln.»U*  n>h»ny  having'  n  li^ijrht 
of  from  l^S(t  to  .*^i<)  iniii..  with  an  ahiii>^t  tibial  )>n'a«lTh.  Thf 
tLxi»  and  tienenchynia  are  riuite  similar  in  «-liara<-t»'r  to  thr 
former  species,  thoiitrli  tlie  size  r»t  stem  ami  l>rani-lie>  avfrnnf 
?^iniewbat  eiuialler.  The  calicles  pre-^*nt  si»nie  diifrnMnv-.  In 
/*.  fexwjita  they  are  wholly  include^l,  and  l«*ave  j»it-like  ilepres- 
>ion;<,  which  thickly  cover  the  entire  surtarf.  In  /'.  hnnummlhi. 
while  the  calicles  are  alsK.)  includeil  anil  vt*ry  nnnieiou.-  ;unl 
••venly  dis^tributeil.  they  do  ni.»t  prest-nt  the  pit-likf  depr*'s*.iiin> 
•  if  the  fonner,  hut  often  havu  a  di'tinite  niiseil  iNinliT  »>r  inIl'!*. 
Fig.  H  shows  characteristics  of  i*<>lony  and  nf  ?.jiiculi*s. 

Plexaura  crasaa    Vi-rrill. 

I 'jrOryvRiucrMMa  Ellis  «.\:  S1I Hill Ut;  tiunitmia  jutntfa.  bSjief.  I*'''y'i-  >!  .- 

E  vtH. 


I.iki-  tIm'  pnM-^iIinjj  >|H««'ies,  the 
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]imuiiiik-<I. 


■ .  •:    "fi-  .•i>f/  fi/'tl 


C'olfiny  arlnjrescent,   alxuU  ^HHi  tn  4<m»  nnn.    in  lifi^iii. 
Brauche»<  not  nunierr>us.  but  >'iniewhat  i*xt«*niln!  in  ronnnmi  ] 

plane.     The  specimens   are    iluU    yrllnw    !••   liL'ht    rhiniilatr 
brown,  drw     Axis  hnrnv.  black,  lianl.     (  irnenrlivma  nun  In- 

atelv  thick.  ver\-  friable,  the  Hirfa«-i'  tliii-klv  an«l  nitln-r  nnifi-rnilv  i-.i\en-«l  Nxith  thf  i.M.n*-likecalicle>, 
which  are  oval  in  untlini'.  an«l.  as  in  /'.  iUyn,,.<,i,  ari-dftinitflv  .h-pivi^^nl  U-low  th»'snrfa<v.  <  ►f  the  exai*t 
specific  relations  of  the  sin'cimt-ns  th»Tr  i«*  sonu*  litiK-  ilonbt. 

Plate  IV.  tijrs.  1  to  li».  shi»\\  irmfnil  tVatiiri'?*  «»f  i-nliniy  anil  aUi»  of  tin*  "■pirnlf*. 


Flexaurella  dichotoma  iHma. 

/■■-  ,..,:.\  ..  ■■'..  ...,.'.■  I-:  ,V  H 

An  incompletr  roll  III  V  onlv  \\a>  i-nntaintil  in  tli*' c-iIUi-tion.  Mimh  iroin  IL' to  2<)  mm.  in  diameter, 
brancherf  smiHitli.  some  what  rlnb— I  uij  mm'.     (  nlur  "i  dry  s]M>i'ini«'n  li-jlit  hrown  or  rlay  color. 

Df  thi"*  verv  romnmn  aM«l  \\fll-kn<i\\  n  >iH'iit«-  ii  i-  n.it  defm»*d  inTcs>iirv  tuixivt*  tiiriire>  i»f  i-ither 
oilony  <»r  spit-nl*-. 

Lepto^^or^ia  solitaria  llanriri.  n<iv.  -;■.        lii:.  K. 

In  tht'  rolleeti'»n  wi-rr  M-viTal  >|MM-inn]i'-  wliiili  in  irt-ntTal  a>^Hii>  ijniti.-  rlnsely  n*M'mblfd  the 
descriptions  and  tiiriin-^«»f  A «/'/«"/••/••/•".«"/''•  "i  K.  vV  II.  Thi-\  wrix-.  ii.i\\|.\tr.  M-ry  mu«'li  -h'Htrr.  and 
wholly  d»»voi«l  of  th«'  {mrpli-ii  UmliT  L'ivrn  fi-r  that  >|»t'iif''.  Tin'  sjH.-iimi-n>  \\«-n*  r.ulnT  ^Icridci  and 
ribbondike  in  >ha]H'.  with  ln»ly|i--  arraniri-d  in  a  row  al-ini:  t-ai  li  maryin  i»f  tin-  ^ti*m  an«l  i|nitr  rloM» 
together.  In  color  alrohnlii- ■.  tlit-\  w.-n-  whiti-.  with  a  liKiiwii,  h-irny  axi<.  thi-  wlioli-  -unhNxhat  flat- 
tened, a?*  shown  in  Fii:.  K.  J. 

The  i'i»lr»ny  int'a'^iin'd  in-rn  |ih»  ti.  17"  n.iu.  "■•x  a'rM.nt  '.\  ti«  ;!.'»  iriru..  and  is  \Yh«»liy  ilevoid  of 
branches.  It  would  si-em  to  ari*f  ir-iin  a  -Mui-wliai  ilr-li\  in'i-|iMiLr  di-k.  Imt  wliiK- -fv^nd  jmrtions 
'»f  the  lia*H\  or  what  apj»rari'd  -m-li.  win-  ."ritaiin'']  w  ith  thr  >|ni'inu-n- in  t'h- '"•ttli*,  havin'j  yonmr 
|Nily]ks  growiiiLT  U|Nin  tln-in.  tin-ii-  wa^  n-'t  a  "in-jii- '-H'  with  a  drrinir*-  >tt'!ii  attai-fu-d.  tlif  latlrr  ap|»ar- 
ently  havin^l»efr*n  lU-taihi-t]  ii:  tin-  |ir-'i»"'-'ii  dri-i]jiii-j.  Tin- ^-piiulr*.  wliii  li  an- tyjiii-al  l.«-i»t'»i:oiijrian, 
var\' in  form  and  >!/♦•:  iUi.-  an  att'imati-.  lnjliU  •u'lfinilatf  '-oii.tili-  *'  ":«  to  ••.|ri  inn:,  l-'i.j  liy  n.ii:I 
to  O.tft  mm.  tliirk.  rli.-  iitlni  -raphi-id  in  "'lai-i   a:j.l  i».  1 1  t-.  •«.  i::  iiiM..  ■•■Hi:  l.\  imM  r..  n  i»ti  \\\\\'.  rlii.-k. 

In  siinn'  r»— |n»ii-  tin-  »|ii-»-inn-n  Iuti  .U-*.  i  ilit-il  rf*i*ml«lr>  l*«iniiali—*>  df>.iri|»T',-'n  ni  .|<<*  ».,'.>./,-,.:. 
Bull.  Coin]*.  /••••I..  \'il.  I.  p.  I-IL*;   liiil  til.   -i  i.'-  I-  an-  in-ithi-r  lar^t*  nor  .-•■ali--iiki-.      N"l   iiaxiii.:  ai '•-- 
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to  PuurtalfN'M  N]H^-iiiieiiH  <ir  lii^ircM,  I  iiiii  uiiublu  to  infer  whether  lie  iiii^ht  have  umfii'^ed  tin-  hjiji. 
<i[  vtnni-  other  fcnii;  ihe  relHtivr-  nxt^,  funn.  I'ohir,  etc..  Ih-Iii).'  w>  <'lus<.-ly  r^iinilHr  In  tho^i-  Hurler 
Hiilenilioii  iii<  t<i  siiKifest  tht^  iMp^iliility  ufi'Ui'h  nijifiii'iim.  In  eaneMieh  were  tnir'.  then  liii'  .l<'i>!-lii 
l»'e<iiiie    i^iitwfiTfi'ia;  it  ntherwiso,   1   shiinlii    pniiKiw  that  the  preK-nt  KtHM-iiiiwir^  U'  eliristcnii 


Leptogorgia,  sii.  ? 

Only  a  very  Mimll  fraKim-nt  "f  a  siu)(l«  siieciniMi,  eviilently  ■■(  tliii'  fjeiiun,  wbh 
i-filliictiim,  liMi  Kinall  In  warrant  fliiy  ilclinilc  iloteniiiimtion  nf  its  viHi'itii*  aflinitie.'',  tl 
in  (n-tieral  fcnii  unii  Hi»i  H-otil<l  i-^m  to  i<l<'iilify  it  with   /,.  ^H-.ri-hn.i  •<r  I..  hrl^>. 
Taken  at  station  60tl2,  Jlaya^'uez  Harlior,  January  2I>.  \AVA>,  hy  irieaii^  nl'  ilreil^,  fn>[i 
31)  fathouiB.    Bottom  sand,  mud,  and  shells. 
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Leptogrorgia  virgulata  K.  vV  11.     i  Ki^.  K.  L. » 

Among  a  tolkrtioii  i»f  Ak'vnnaria  obtaiiu^l  by  Mr.  <uM»iye  M.  (xray  wen*  sfiei-iinen!*  i>f  thin  pvniLM. 
probably  identkul  witli  A.  tirt/nhtt*i  K.  <V  H.  Tbt-  .^iKM;iiiii'n.<  an*  fn.iin  Jainaira.  but  no  «Iata  an  td 
•lepth.  bottom.  (»r  time  wert»  availabh*.  hit  iH-rnrivinv  is  tlirivli»n'  iiuTfly  ineiitiniuMl  a.»*  a  matter  of 
inciiiental  intere?»t.     Fi;r.  K.  1,  !*bo\\>  tbt-  '.reiifral  ju-pnt**  at  xhr  rulmiy. 

Oorgonia  acerosa  ralla.-.     Plate  in.  ti^'.  *J. 

Of  this  i*pei.'ie>:  t}ie  mllei'tion  finitaiiU'il  >«-vt'niI  tint' s|H'rinM*!i.-.  all  |»re*tTv»il  <lry.  They  varieil 
in  pize  fn.iin  .*Jo  t«i  S<^  em.  in  lieiirht.  Tli«*  inlnnit"i  an?  eiunjiletv-ly  brain-he*!  ami  |)anieU*«l.  tlie  braiiehen 
reieularly  pinnate,  rather  li»n;r.  sleiiiler.  ami  Mexibh-.  The  <'«»li»iiie>  an*  li;:ht  yi'llnwisli  straw  ii>lnre<l. 
Tlii.«(  is  one  of  the  tinest  ni  tlie  *  Jnivniia>.  ainl  is  well  n^im'S^-nt*-*!  in  IMatt-  i[[.  Hl'.  -.  Tliest*.  with  othei 
8»pecie»*of  <rory»y/i#'i,  /V#.f»/i//vi.  anil  /•'"in'"",  wt'n*  Taken  fnmi  ruinjianitivfly  shallnw  waters  in  the  l»ay 
of  Mayaguez,  though  iitt  s|»et'itie  «lata  an*  inrni^hi'*!  with  the  dry  sjurinien^^. 

Gorgonia  flabellum  I.inn.     IMatr  i[i.  ti;r.  :\. 

Several  tine  s|ierini»'n*  ••!  this  >jitMi»'S  wt-n*  tak»*n  in  tlu*  ^^anH-  ltH*ality  as  the  la:*t.  varyi.ip  in 
height  from  .*<i>  to  tM)  rni.  ami  in  wi«lth  fn»ni  2i»  to  4o  nii.  Tin-  Inrin  i>  typiral  llaU*llate,  the  branrhtv 
retieulate  ami  ii»ales4'ent  in  the  iii'i-t  IntriraTi'  way.  with  niM-n  ni»-ln->  tti  fairly  similar  size  an«l  fonii. 
Cl«T«.^iiinally  an*r,'':^i»ry  branrhe*  nr  rulnnies  ariM*  irmu  tin-  nthtTwiM'  plaru*  snr!ac-t>  antl  i^mw  inti» 
«tmetiin*>*  <|nite  .»iiniilar  to  the  npilln-r  ri»I«»ny,  whirh  i<  «li.-tinrtivfly  i'an->haiNMl.  wheiit-c  the  |M>|inlar 
term  *'sea  fans,*'  bv  whirh  tht-vare  ••••iiiiiii»nlv  kn'>wn.  <'i»li»r  in  L'enfral  vellowish  bn»wn,  varvintr  in 
plaec^  to  purple. 

Gorgonia  bipinnata  Vfrrill. 

l-wi-.':',  •!■••  '.lyii/,  ■■l•^.■  N'liriil 

In  heigiit  thes|ie<*inieii.'-  Mifa>nri-«1  1  lOanil  .'>>•»  imii.,  n--jn.n'liv»'ly,  by  alMiut  ti^ix**  l.'tOnim.  in  width. 
They  areof  eharaett-rirrtir  tlaN'Miiorm  >haj»e,  l»niinlH>  t\\i<»-  jtinnutf  and  *i«inii*\\  hat  fi»alt'.'^«vnt.  (.'i.»liir 
white  (aliVihi.JiiM.  with  blark,  Imniy  axi-  ««hii\\ini:  ihn»MLdj  tin*  ratluT  tliin  on'iienrliynia.  »Si»iriiles. 
R» Highly  tul)errnlat**  spin«lli's.  Piatt*  nr.  tiir.  4,  afiurd"  a  L'«"'d  irrntTal  ini|»n*>sinn  i»f  the  mlnny  as  a 
whole. 

Taken  at  stations  i^\7S*  and  rtiss.  ],y  th*-  taiui-    t  ■tu  .Iriithsnf  'Jo  to  'S.\  iath«»!iis.  Febmarv  ♦».  l.sVH*. 

Antipathes  trietiB  hiiihas.siin'j. 

A  single  sinfitnen  of  thi?-  s|K.M*i»'>  was  taken  at  ^ration  'ii^rM.  at  a  df|»th  of  l*l*o  ti>  ---'>  fathoms,  from 
roi'kv  )>>ttom,  liv  inean-^  of  tin*  trawl.     Wjiilr  n-it   now  LT'iifrallv  nToi:ni/«-d  a-  a  true  Alrvonarian,  it 

*  •  •  • 

niav  l»e  brieflv  des«TilN.Ml  in  thi'^  rinMnrtion.  Tin- >!MMinn-n  i^^  about  1">  rni.  in  hriiiht.  I*olv]»s  rli»s4'Iv 
cuntraeted  U|>on  rather  slfrnb*r  branflu*.-,  ha\  in-.'  a  -••nn-what  -|»iral  arran^ri.-ini'nT  ujion  the  stem.  The 
i*pines  an»  shar]».  trianL'nlar.  •piit**  a-  tiunn-d  by  Punrtali-    P.nll.  Mn*.  <'ii]n|».  /imiI..  v.il.  vi.  N»i.  4  ■. 

SyKAC'LSK    rMVKKMT'^.    S, jtt,  i„h,  r  I.   />y/y. 


UU.  V.  S.  F,  C.  IMS.  HUGnr  ft  ROGERS. 


FIG.  1,   COLONY  OF  CHRVSOGOBGIA  DESBONNI,   FIG3.  2  TO  5,  SPICULES  OF  SAME  X  ABOUT  120. 


FIG.6,  COLONY  OF  ACANTHOGORGIA  AS=ERA.  FIGS.  7,  8.  dAL  SPINES  OF  SAME,0.7i7 
TO  1.04  MM  IN  LENGTH.  FIGS.  9  TO  12.STEV  SPICULES,0,68  MM;  0.64  MM;  0.2;  X  0.24 
MM;    0,34X0.20  MM,    RESPECTIVELY 


MIL.  U.  S.  F.  C.  IMW.  H*RGITT  k  ROGERS. 


FIG.  1 ,  COLONY  OF  EUNICEA  CRASS*.    F<G.  2 

SPICULES  OF  SAME.    FtG.  2,  1.3*  X  0.20  MM; 

FIG.3,  1«)X0.39  MM^    P!G.4.  lfiX0.125  MM; 

FIGS.  5  TO  6.  DALE  VICLET  3PIND-E5  OF  f.NcT  -Ai-ER. 

0.31  TO  0.43  MM.  LONG^    FiGS.  7.  8,  3.  '.  ;0.-ElT  SPINCi.ES. 

0.16  TO  0.22  MM,  IN  LENC"^". 


m 


<i!P> 


FIG.  10,  COLONY  OF  EUNICEA  LUGU8RiS.    FIGS,  i  1 .  12.  T  J8ERCULATE  SPINDLES 
OF  OUTER  LAYER,  X  75.    FIG.  13,  CLUB  FROM  OUTER  LAYER,  0.35  X  C.15  MM: 
FIGS.  H,  '5.  «E0  SPICULES  FtfOM  INNER  LA.'ER.  03-  AND0.16  MM.  LONG 
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THH  STONY  CORALS  OF  THE  PORTO  RICAX  WATERS. 


Bv  T.  WAVLAND  VAl'GHAN 


INTRODUCTION. 

In  the  followintr  account  of  conils  colltM-ted  around  Porto  Rico  by  the  l".  S.  Fish 
(  omnii.sMon  steamer  Ft><h  //^//rX*  during  the  expedition  of  Isi^s-1M*9,  I  have  used  a 
considerahle  i>art  of  a  paper  writti»n  for  the  Royal  I>*yden  (yeological  ilaseum,  entitled 
"Some  Fossil  Corals  from  the  Elevated  Reefs  of  Cura\-ao.  Aruhe,  and  Bonaire."  *  A> 
that  pjip4»r  may  not  b<*  easily  accessible  to  all  of  those  into  whose  hands  the  present 
one  may  fall,  instead  of  referring  to  it.  the  nei^essary  djita  are  republished  here. 

My  conclusions  regarding  synonymy  may  not  meet  universal  agreement  among 
students  of  zoophytes.  The  number  of  species  recognized  is  very  often  a  function  of 
the  amount  of  material  studied.  My  guide  in  the  separation  of  species  has  lieen  the 
al>sence  of  intennediate  forms,  and  from  the  studv  of  enormous  amounts  of  material 
I  have  felt  justified  in  uniting  previously  characterized  si>ecies  to  a  greater  extent, 
proWibly,  than  any  other  student  of  West  Indian  corals:  but  I  have  re<'ognized  that 
the  spe4*ies  can  often  Ik*  divide<l  into  considerable  numl>e!*s  of  fonmr-  or  mritfUM  and 
have  i*orrespondingly  treated  many  of  them.  By  means  of  the  notes  on  the  material 
from  Porto  Rico  and  the  profuse  illustrations,  one  should  l>e  able  to  know  precisely 
what  i^articular  varieties  or  forms  of  the  species  have  been  collected  and  studied. 

The  following  table  gives  the  numl>ers  of  the  stations  at  which  the  species  were 
collected  and  the  depth  and  character  of  the  lK>ttom: 


Name. 


LrN'Mlitv. 


Depth 
fathoms). 


B«uu>in. 


Carvophyllui  bi'rteruina  Diicha»Nainjr'.' 

Cva"llMx>enu«  p«»rtoricen5t«.  ro.  nov 

raiacyatha«  de  tilippii  DncbajMiinir  A:  Mirh«>lotti. 
I>elU»cyathD!«  itallcu?« « Miohelotti  • 

<  H'ulina  diffiiM  Laman-k.  var 

Axhelia  afEperula  •  M.-Edw.  AH   

mirabili^  <  I>ucha!«iiiijr  A  Mi<-hcl<»tti  ■  — 

Mimndiina  matandriteK  ( Linn.  •?  ynunie 

ri«d<»cora  arbnwula  <  Le  Sueur   

dcbilis  M.-Edw.  4: 11 

.K^tnintria  ^ilitaria?  var.  |ir>rtori«f  nrf.-.  vnr.  nov... 
a.«trfiformi««  M.-Edw.  k.  H 

<  Jrbif-ella  wropora  •  Linn,  i  var 

Kavia  f  rainim  •  E-'per  i 

Manii'ina  are«)lata  t  Linn. » 


Flat vifyra  viridi«  i  Le  Pueur  • 

Siderartrea  radians  <  FalUu*) 

niderea  <  Ellis  A  S<»lander 

Airarieia  elephantotiw  (Palla.«  • 

Atraricia  sp 

railleti  (DuchaMmlnR  &  Miohelotti  • 

■  IKaiwris  ■•  crijjpa  Pourtal^ 

I^iopora  muricata  i  Linn. )  as.  i  forma  eenricvtrnis  Lam. ) . . 

prolifera  Lam 

palmata  Lam 

I*r>rite*i  |Mirite<  <Falla<K*  forma  rlavaria  Lam 

f urcata  Lam 

dlvarirata  Le  Sueur | 

I Virites  astreoides  Lamarck 

M illefiora  al<'ir<»mi^  Linn  


Not  given. 

Station  tiOM « 

Stations  60m.  6075 >»t  to  30 

Station  6067 97  to  I'JO 

Stations  «>*7.  rtiW.  ♦5097 10  to  16 1 

Stoti<»n  »Wk7 '  15i i 

Station  eOFi] 4.^ t 

SUtiouM  eOKI.  «N7 l.>i  to  20 

Station  6(^7 l-M 

Not  Riven. 
Not  (fiven. 

Station  fl090 16 

Mayaguez 

I'laya  de  P«ince 

Ensenada    Honda,    Maya-    

guex,  .\guadilla. 

Mayaguez 

.'do 

Culebra 

SUtion  6090 16 

do 16 

Station  6079 'JO  to  23 

Station6069 223  U»  231  ...I 

Mavagiiez.  ete to  10 

Culebra ' 

Mayaguez.  Culebra 

Cul<abra.  Ensenada  Hi>nda 

do 

Station  flUK7 15i 

Mayamiez.  Oilebra 

do 


.Sand.  mud.  shelU. 

Coral  mnd. 

Do. 

Do. 
Sand.  mud.  shelK 
Coral  sand. 

l>o. 


Coral  sand. 
Keef. 

Do. 
Reef. 

IVi. 

Do. 

Do. 
Coral  sand. 

Do. 

Do. 
Sand.  mud. 
Reef. 

D*». 

I>o. 

Do. 

Do. 
C*»ral  sand. 
Reef. 

Do. 


Samml.  des<;eologiM*h.  Reiehi*.  Museum.  Leiden,  kt.  ii.  B«1.  ii.  Heft  1.  pp.  1-91.  19ni. 
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In  the  arran|rrineiit  of  fiunilios  I  htivo  followed  Verrill  (juite  closely,  as  his  dassi- 
tication  seems  th(^  most  satisfactory  in  many  respects.  The  ne*v  family  names  which 
are  proposed  are  for  the  most  ])art  nt^cessary  chaiijares  of  old  names,  his  general 
scheme  being  followed. 

The  plates  ai'e  from  photographs  by  Mr.  Levin  C.  Handy.  The  drawings  for 
the  other  figures  were  made  by  Dr.  •!.  ('.  McConnell  and  Miss  Florence  Wieser. 


DIS  .USSION  OF  SPHCIES. 
Class  ANTHOZOA. 

Order  ACTlNL4i. 

Suborder  SCLEBACTINLai. 

Family  CAKY0PHYLL1I)>E  Verrill. 

Oeuui  CABYOPHYLLIA  Lamarck,  1801. 

Caryophyllia  berteriana  DuehaHHainK?. 

1H5U.  niri/ophyUiaf}*rtrn'aiui.  I>ucliaje<Hing.  Aiiiiii.  Hm\.  Ant.,  p.  15. 

186H.  iyiryoitJnjUUi  Jnrimtm,  l\)urUih'"<.  Bull.  Mus.  Conip.  Z<X)1..  vol.  i.  N(».  t>,  p.  lia. 

1871.  (\iryophyllinfnnnimt,  INmrtakV.  111.  Cat.  Mns.  Comp.  Zool..  No.  iv,  p.  7.  pi.  l,  Hk-  lt»:  »!«»  <'.  lt*rtrriaunf,  ibid.  p.  K. 

1874.  (\iryophyfUn  hfrtniunn,  Pourtul^fi,  U\.  Cat.  Mns.  Comp.  Zool.,  No.  vni.  p.  32,  pi.  VI.  HiP*.  I.  '1. 

1878.  CaryirphyUin  formom.  PonrtaK'8,  Btill.  Mil«.  Comp.  Zool.,  vol.  v.  No.  9.  p.  199. 

1880.  (MryopbyUia  brrtrriiiun,  PotirtaU'S.  Bull.  Mn.«j.  Comp.  Zool..  vol.  vi.  No.  4.  pp.  9»i.  «.»9. 

1881.  Oirf/ophylfinfxrtrrwnn.  Mosoley,  1  ><H»T>-.<«»ai  Corals,  (^halleiij^rr  UeiH>rts««,  p.  l.'M. 

A  Hiugle  youiijr  HiKH'imeii  of  a  .•^i^'cieH  <»!*  (\iiyojthijHia  wa.s  obtained.  ('.  fterteriann  is  apparently  the 
only  specicH  to  whicli  it  (»An  he  rt»ferrejl.  The  e^>rre<*tne^*^^  of  the  i<lentification  it*  not  quite  jxwitive, 
an<i  therefore  the  name  alM)ve  in  foUowtni  by  a  qiioHtion  mark.     lyM'ality  not  jfiven. 

Oenui  PABACTATHU8  Milne-Edwards  k  Haime.  1848. 

Paracyathus  de  filippii  IhirhaHsaiujj:  ^  Miehelotti.     PI.  i,  ti^.  1,  In. 

ISrtl.  PnmryatJiu*  dejUippii,  DuehawtainR  tV:  Miclu;lotti.  Mem.  Corall.  Ant.,  p.  fiO  (<>f  reprint),  pi.  ix.  finfs.  2,  3. 

1H6«>.  himcynthm  lit- Jilippii,  I>urha.sMiin)f  cK:  Miflu'lloli.  Sup.  Mi'm.  Corall.  Ant.,  p.  65  (of  reprint). 

1HH9.  htrnryttthus  Cftn/rrtui',  I'ourtalt'S.  Bull.  Mns.  Comp.  Zcm>1..  vol.  i,  No.  7,  p.  134. 

1M71.  Pfirarf/iithtui  t^n/frtuf.  IVmrtalcs.  III.  Cat.  Mus.  Comp.  Z<k)1.,  No.  iv,  p.  11.  pi.  vi.  tigH.  11.  12,  \:i. 

1S74.  himcyaihn*  de  fUippii,  PourtHh*»s,  111.  Cat.  Mu^<.  C^mip.  Zool..  No.  viii.  p.  :I8. 

1H7H.  Pnrnrydthun  muftrtiiK,  Studfr,  MonalHlxT,  Akad.  Wi.swn.  Bfrlin  for  1877,  p.  d'JSK. 

1H7H.  Pdrarynthiiji  (if  fiiippii,  I*ourtaU\«<,  Bull.  Mum.  (V»mp,  Ztto]..  vol.  v.  No.  9.  p.  200. 

1880.  Ptimnjafhm  dt  Jilippii.  l*ourtal(yN  Bull.  Mus.  ('omp.  Z<m»1.,  vol.  vi.  No.  1.  pp.  9t>.  105, 

18H1.  i\imcy(ithu*  dr  filippii.  Motley.  r>«M*i>-StMi  Corals.  Challenger  Report.s.  p.  144. 

Two  si)ecimenH  of  this  eommnn  Went  Iiirlian  siKM-ien  were  obtaine<l  from  ntation  6062,  Mayaj^ueK 
Harl)or,  an<l  station  t>()75,  B<M'a  Prieta,  Point  (fiiaui<iiiilla.  Both  are  young  and  neither  is  very  good. 
Bathy metric  occurrence,  8 J  to  'Sfd  fathomt^. 
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Oeniii  CTATH0CEBA8  Moseley.  1881. 
Cyathoceras  portoricensis.  «p.  imv.     PI.  ii.  tiir:..  1.  1//.  lA.  1#-. 

Coralluni  attache<l  by  a  fairly  laiye  ha*^*,  from  which  aria's  a  rather  loiisr,  thick.  st«)Ut,  l)enl  pe<lieel. 
Calice  elliptical  in  cn«*  ^^e<•til>n.  <ircatfr  •iiaiiictcr  «»t  t-alic-e,  \*.:i  iiiin.:  lesjH-r  diameter  of  cali<v,  7.5 
mm.;  height  of  ci»rallum.  22.5  mm.:  jjrcatcr  «iistainf  a<Ti»s.<  area  of  attachment,  7.5  mm. 

There  i.*»  no distingui.«»hable  epithe<*al  oiat  "Hi  the  out.»*ideof  the  mrallum.  Costie  <^>rrepfj)on<l  to  all 
.<^pta.  Near  the  cali<*e  they  an*  <|uite  prominent  ami  shiiw  three  different  sizes;  a  few  millimetere 
l)elow  the  calicul^r  maryin  they  are  not  ]>n>minent.  lieinir  rejjn'sente*!  by  trninnlation.<  in  row.**  ver>' 
slightly  or  not  elevate*!.  The  cycles  «»f  ct»st«e  may  l»e  indistinct  ar  thos«*  <'orres|)on<linjr  to  the  lin*t  and 
second  cycles  «>f  septa  may  l»e  somewhat  lariri'r  than  thiisi*  i-orresiMiniiimr  to  the  thinl  and  fourth. 

There  are  four  cycles  of  septa,  in  six  .systems.  The  meml»ers  of  tlie  rtr^t  an<l  seiH)nd  cycles  project 
considerably  above  the  upper  maiyin  t»f  the  coralluni  wall,  are  nearly  iMjnal  in  size.  th<j6e  of  the  first 
cycle  being  slightly  larger,  and  extendi  in  wan  I  to  the  columella.  The  meml>ers  of  the  third  cycle  are 
considerably  smaller,  and  those  of  the  fourth  cycle  are  very  small.  The  inner  margins  of  the  septa  of 
these  two  cycles  an*  fn'e,  i.e..  no  .«»eptal  groujie  are  formeil.  The  septal  margins  are  entire  or  micro- 
scopically dentate.  The  ornamentation  <^>f  the  septal  faces  n^nsists  oi  tine,  more  -)r  less  elevated  striie, 
along  which  granulations  an.-  arrangeil.  The  stri<e  diverge  inwardly  anti  nutwanily  fn»m  a  vertical  line 
corresponding  in  position  with  the  wall.  The  strife  on  one  si<le  of  a  septal  fa<v  alternate  with  those 
on  the  opp<jsite  side,  thus  giving  the  e<lge  of  the  septum  a  transversely  zigzag  character.  The 
granulations  on  the  septal  faces  an*  low,  and  V»esides  l>eintr  i>lace<l  along  the  .-tria-  are  arranged  in 
cur\*es  parallel  to  the  septal  margin.^.  The  inner  manfins  of  the  septa  fall  jierpendicularly  to  the 
l)Ottom  of  the  calicv.  There  an*  nt»  pali.  Xo  endotheca  of  any  kind  was  ol>serve<l.  but  the  base  of 
the  corallum  is  tille<l  up  sf»lidly  with  internal  <*alcareous  dejjosit. 

The  calit-ular  fo»««a  h*  deej>  and  narn»w.  The  <'olumella.  which  projects  somewhat  in  the  l)Ottom 
of  the  fossa,  is  well  develope«l.  is  oimpn-sse^l  elliptical  in  tran.sverse  outline,  sp<»ngy.  and  ap()arently 
essential.  It  appean^  to  Ix*  ma^le  up  i»f  several  twiste«l  a.'*i*ending  tralx*cuhe.  that  have  fuseil  one  to 
another  and  t4»  the  inner  ends  of  the  tirst  and  s<Hi>nd  cycles  of  -^'pta. 

Fn:>m  station  H051,  off  entrant v  t«»  San  Juan  HarUir,  Old  Fort  SW.  A  \V.,  U  miles.  Bathvmetric 
occurrence,  43  fathoms;  bottom,  .sand,  mud,  and  shells.     Tyjv,  Nn.  iVKvtt.  l'.  S.  Nat.  Mus. 

I  have  been  unable  to  find  any  description  of  a  cora*  corresp<mding  to  this  in  the  literature  on 
the  recent  deep-sea  corals,  and  then»fore  pn>|»ose  a  spe<*ific  tU-siirTiation.  In  view  of  the  great  amount 
of  study  that  has  l^een  put  on  the  West  Indian  deep-sea  s|>ecies  by  such  exivllent  workers  as  Pourtales 
and  Mijseley,  it  was  a  suri»rise  to  fintl  a  new  sjH*cies  in  the  Porto  Ki(>an  o»lU*4-tion. 

Moseley  pn»p<jst*<l  the  genus  Ctffiihtt*>  nu*  for  two  spe«*ies:  <'.  trtrun,  fn»m  <»ff  the  mouth  of  Rio  de 
la  Plata,  tiOO  fathom.**,  and  off  TwofoM  Bay.  New  .'N»utli  \Vale>.  12^>  fathoms:  and  C  miteiu^n*,  off  the 
Ki  Islands,  129  fathoms.  He  remarks:  "This  genus  is  forme«l  to  receive  two  .•^jx*cies  which  might 
l)e  placed  with  Dr'itmophffliniti  if  they  had  not  columellas  in  every  res|>ect  resembling  th«jse  of  the 
Otn/ophyniaj*/'  *  Before  the  specimen  al>ove  desi*rilH»<l  wa«*  «'leane«l  I  thoutzht  it  was  a  De^fmoplujUum^ 
and  before  I  tlisi-overe^l  there  wen*  no  j»ali  1  thought  it  wa**  a  f'art/ophtiliiii.  The  preser*  s]»wies  is  so 
distinct  fnmi  each  of  th<»se  des<*rilK*<l  by  Moseley  that  then*  is  no  net*«l  t<i  |>oint  tMii  sjie<'iti«-dirferences. 
It  resembles  mon*  chisely  '*.  rntteM-fn:*  than  '".  ftrnn,  but  '*.  r"//».<*v*/«j*  |M>ssess<^^  tive  «'vcles  of  septa 
l)esi<ies  other  differences. 

I  do  not  feel  certain  that  f  't/athm'cniJt  is  entitleil  to  hold  rank  ;i>  a  iz^nni  irenus.  It  is  extreinelv 
close  to  (VTti/o/roc/i»ij*.  as  rei>resente«l  by  ('.  'luiHln-imi''>jttntnj(  •(ioUlfu.'^i.  the  difference  l>etween  the  two 
genera  consisting  in  fVrnttftnM^hujt  having  a  pointe<l  i»r  small  l»a.e.  when*iL<  '  'tjnthiHunin  |)ossesp<esa  rather 
large  Ijase.     Even  if  they  should  Ije  uniteii.  they  may  for  the  pn*sent  Ih*  kept  .•^.*|>arate. 

Oenm  DELT0CTATHU8   Milne-Edwards  k  Haime.  1848. 

Deltocyathus  italicua  iMichelotti  •.     PI.  i,  figs.  2.  'In.     tCopie*!  from  LindstrCmi ). 

One  dead,  worn  specimen  of  this  species  was  «)btaine<l.  It  is  the  varit*ty  rnh\tr  of  Pourtales, 
possessing  six  horns  corresponding  to  the  six  primary  septii.- 

Fnmi  station  60H7,  Mayaguez  Harbor.     Bathymetrii-  occurremv.  M7  to  12t)  fathoms. 


1  Deep-Sea  Corals.  Challengvr  Reports.  ZamA..  vol.  n.  pt.  vn.  \»l.  p.  l.V>. 

tpourulte.  Bull.  Miia.Gooip.  Zool..  vol.  vi.  Xo.  4.  1H»«,  p.  102,  pi.  i,  Hk.  o.    Moseley.  iK-ep-sea  C''»rals.  Challenger 
Repona,  p.  14S.  lower  two  flgurea.  **SCeUate  variety  of  Pourtalte." 
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Family   0CULL\II).4:   Milne- Edwards  a  Haime. 

Oenui  OCULIKA  Lamarck,  1816. 
Oculina  dififUsa  i^inarck  ?  vur.     PI.  i,  figi^.  5,  5<£. 

181fi.  Oculina  diffum.  LHnianrk.  Hist.  Nat.  vVnIiii.  j*.  Vert.,  t.  ii,  i>.  2.s5. 

1880.  f>tUinn  diffum,  PnurtaU''M.  Mem.  Mus.  C'omp.  Zool..  vol.  vii.  pi.  in.  lljfj*.  10.  11.  12. 

A  numlHT  of  sperimeiiH  of  thin  siH'cie>»  arc  in  the  colU»<!ti<)n  from  stations  (5097,  off  IIiinia<;iu«, 
village  of  Hiima<;ao;  <«)S7,  off  Ciilebra,  Point  Miila  Ujrht-hoiisi»;  G0t)2,  off  Vie(]iies  Islainl,  C^lleh^it:l^' 
light-hou8e;  ♦)()93,  off  Culebra,  Culebritam  light-house.     Bathy metric  oct'urrciice,  10  to  IH  fathoms. 

The4*e  si>e('imens  differ  from  the  typical  diffum  by  having  the  branches*  more  attenuate  and  more 
slender;  one  branchlet  measurea  2  cm.  l)etween  bifun^ationp,  and  possesses  a  diameter  of  only  3  mm. 
The  appearance  of  these*  siHJcimens  is  so  different  fn^m  the  ibiual  diffnm  of  the  Flori<la  ri*efs  that  1  at 
first  thought  them  a  distinct  si)e(!iea,  but  a  study  <>f  the  splendid  suites  of  s]»ecimens  in  the  United 
States  National  Museum  has  cause<l  me  to  lK»lieve  that  thev  mav  l)e  onlv  varieties  of  the  same  thini?. 
I  doubt  very  nmch  if  Oculina  jmUetis  EhrenWrg  can  Ihj  kept  se])arat4.»,  in  spite  of  what  at  first  a]»|)ear 
imiK)rtant  differences.  This  suggestion  is  l)ase<l  uixm  8tu<lies  of  Ehnml)erg's  tyj)e8  and  the  material  in 
the  United  States  National  Museiuu.  The  only  difference  l>etween  the  Porto  Rii*an  sp(.»cimeiL»<  aiul  O. 
pallejiit  consists  in  the  corallites  of  the  latter  l.>eing  not  so  prominent  as  those  of  the  former.  The  pali  of 
the  Porto  Rican  si»ecimens  an*  the  same  as  in  (K  paUnnf.  The  same  is  tnie  of  the  costie.  As  yet  I 
have  not  studinl  sutlicicMit  material  to  have  a  <lefinite  opini<m  alMnit  tlie  relations  of  the  species.  Tlie 
<lata  preliminary  to  the  ri'vision  of  all  the  West  ln<lia  sjHH'ies  of  Orvlhui  have  Ihh'ii  accumulateil,  but 
an  opportimity  for  working  them  out  has  not  yet  come  to  hand. 

Family  STYLOPHORID^  Yerrill. 
Oenai  AXHELIA  Milne-Ed wardi  h  Haime,  1849.     ( -h  MADRACI8  Milne-Edwardi  k  Haime.) 

Type  si)ecies:  Axhdia  mijriaMer  Milne-Mwar<ls  &  Haime. 

Tyi)e  s|>ecies  of  MmlrarU:  Mndrnnn  <i9]>enibt  Milne-K<lwanle  rf:  Haime. 

1849.  Axhdia,  Miliie-Edwunls  &  Haime,  Compt.  Remi..  I.  xxix.  \>.  «W. 

1849.  Madrai'i*.  Milne-Edwanl**  «$:  Huinif.  ibid.,  t.  xxix,  p.  70. 

1861.  JifiUMia,  DuohasHHiiifi:  «fc  Miohelotti.  Mi^ni.  Corall.  Ant.,  p.  (W  (of  reprint). 
1871.  Pmtalophora,  .Savi lie- Kent.  Phh'.  Z<h)1.  S(m'.  London  for  1871,  p.  *JH3. 
1884.  .Vm/ni/'w.  Duncan.  Jonr.  Linn.  S(m*.  I>»nd..  vol.  xvni,  p.  45. 

I  am  unable  to  dis<!over  any  (triterional  differemvs  for  the  se]>aration  of  AxhelUi  (subsequently 
spelled  Aunfu'lid)  from  Mmlnwin.     Mi  lne-l^>l  wards  <fe  Haime^  in  speaking  of  the  s]HH!ies  of  J/ac/n/r/x  state: 

"EUes  repres4Mitent  dans  cette  division  al)errante  les  AxheVm,  <le  la  familie  des  Ociilini<les,  ayant 
des  cloisons  et  nne  columelle  il  ^xju  pres  semblables;  mais  leur  irtenenchyme,  (pioitjue  tres  dense,  est 
d*une  structure  differente,  et  les  chambresdes  polypierites  ne  temlent  pas  j\  se  remj)lir  j>ar  reuvahis.**e- 
ment<lu  tissu  mural." 

The  only  tangible  difference  is,  in  AxhelUi  the  visceral  chamlx'rs  fill  up  by  the  encroachment  of 
the  wall,  while  in  MadmrU  "the  chambers  of  the  corallites  do  not  tend  ti>  l^ecrome  fillwl  bv  the 
invasiim  of  the  mural  tissue,"  but  this  is  weakly  e.xpres.'^Hl.  In  young  caliixv  of  AxhelUt  the  visct»ral 
chambers  are  oj^n,  but  they  are  fille<l  in  older  t^lict*.  The  figure  of  Madrttria  asiM'nila  given  by 
Milne-E(.i wards  &  Haime  are  from  a  young  specimen.* 

Axhelia  asperula  (Milne-f>l wards  <&  Haime).     PI.  i,  fig.  4,  and  PI.  xvii,  fig.  2. 

1819.  Madracis  a*pt  rtda,  Milne-Kdward}<  <&  Haime.  iiom.  nnd.,  Ck>mpt.  Rend.,  t.  xxix,  p.  70. 

1850.  Moflrariif  aitprntta.  Milne-Kdward.s  it  Haime,  Ann.  Sci.  Nat..  3i^me  sc^r.,  Z<k>1..  t.  xni.  ]>.  100,  f>1.  iv,  Hkm.  2,  2a. 
1857.  Madnwin  afjt*  ridu,  M ilne-Kd wards  »fc  Haime.  Hist.  Nat.  Corall.,  t.  ii,  p.  i;J9. 

1871.  MadrannuMiMTtda.  Fourtales.  III.  dat.  Mus.  C(mip.  Zot>l.,  No.  iv,  p.  27. 
1880.  MwlraH»a>qptrula.  rourtal«>s,  Hull.  Mum.  (>)mp.  Zik>1.,  vol.  vi,  No.  4,  p.  108. 

Several  sj)ecimens  from  station  (5087,  off  Culebra,  Point  Mula  light-house,  agree  with  l>oth  the 
figures  and  the  description  given  by  Milne-Edwards  &  Haime,  except  that  the  calices  art*  smaller, 
slightly  less  than  1.5  mm.  in  diameter.     Bathymetric  occunence,  15J  fathoms. 


1  Ann.  Sci.  Nat..  Si^me  s^r.,  t.  xni,  1850.  p.  100.  -  Ann.  Sol.  Nat.,  t.  sup.  cit.,  pi.  iv,  figs.  2,  2a. 
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Azhelia  mirabilis  ( I>ii<*ha>«^inu  cV  Michelotti  i.     PI.  i,  ti^.  :{,  :Vf. 

1861.  StyU^ora  miralriiis,  Duchaiwaing  <k  Micholotti.  Mom.  Conill.  Ant.,  p.  62  "of  reprint ».  i*\.  ix.  fig«.  rt.  7. 
1S74.  AxiihtUn  mirnbUU.  Ponrtales,  111.  Cat.  Mil«j.  romp.  Zim)1..  No.  viii.  p.  II.  pi.  viii.  fig.  4. 
ISHi).  Ajroheliti  mirabilif.  Ponrtalds.  Bnll.  Mun.  Comp.  Z«iol..  vol.  vi.  No.  4.  p.  107. 

A  single  specimen  <»f  this  HfH.»c*ies  was  obtaint^l  at  station  ()(V>1,  <»ff  entran<v  t<»  San  Juan  Harbor,  in 
4'A  fathouis  of  water. 

Pourtalt'S  has  (."alleil  attention  to  the  siKfitic  i«ientity  of  Sii/lophnm  mlnthl/ix  Duchassain^  &  Miche- 
lotti,  Stijlophom  dtnuettMUi  Duchassaing,  an<J  what  he  ha<l  pn*vioiisly  identitieil  as  Axtthelin  inijriaMer 
Milne-Edwards  &  Haime.  He  set*nie<l  douhtful  concerning  his  own  Ajnht/ia  M-hrammi.^  We  have 
good  suites  of  specimens  in  the  Unitc<l  State>  National  Ma«*eum,  soldo  not  hesitate  to  include  Axohelia 
schrammi  also  in  the  svnonvniv  of  mmibilijt.  I  can  dlsi'over  no  criterional  characters  from  the 
description  or  figure  of  Ajt.  mijrinMer  by  which  the  West  Indian  sjKH-ies  can  l>t»  separated  from  it.  The 
branches  may  or  may  not  lie  very  coalescent.  But  a^  the  original  l<K*ality  for  ///yrKwVr  is  given  as  the 
East  Indies,  an*l  as  1  have  not  8tudie<l  the  type,  I  have  followe<l  Pourtales  in  giving  the  name  mirnbUis 
to  this  West  Indian  sf»ecies.  The  Axhelia  tlettuitJi  (Lyman)  is  a  different  si>ei*ies.  Some  spe<*imen8 
in  the  Unite<l  States  National  Miu*eum  from  off  Arrowsmith  Bank.  Yucatan.  13()  to  1H7  fathoms.  Oat. 
No.  10279,  are  interesting  because  they  show  on  the  same  spei^imen  l)oth  striate  and  echinulate  cienen- 
chyma.     The  echiuulations  may  Ix?  tall  and  coarse,  or  delicate. 

The  principal  <lifference  Wtween  the  siHM-imens  here  referred  to  attpeniia  and  those  referred  to 
miiribiliJ/t  consists  in  the  branches  of  the  fonner  lK.»ing  not  so  atteimate  as  those  of  the  latter  species. 

Family  EUSMILII).*  Verrill. 

Oeniii  MEAHDRIHA  Lamarck,  1801. 

Type  species:  Menndrinn  jHrtinnta  Laman'k  (=  MatirrfMrra  m;rai)tfritej<  Ellis  <fe  Solan<ler,  Nat.  Hist. 
Z<K>ph.,  p.  1«1,  tab.  .xLViii.  tig.  1  I. 

l?^)l.  Meandrina.  Lamarck,  Syst.  .Vnim.  «•.  Vert.,  p.  :i72. 

1815.  Prciinia  (pan*),  oken.  Lt'hrb.  Natuiycxh..  p.  t'»s. 

1815.  Mitanttra  (pano.  oken.  op.  oil.,  p.  70.  pi.  ii.  .»*tfond  ftilumn.  l»otlom  fiK-  <  =  pi.  iv  a,  E'«por.  roduced^. 

1816.  M^nndritin  ipan".  Lamart'k.  HL-l.  Nat.  .Vnim.  s.  Vi-rt..  t.  ii,  p.  24-1. 
1M6.  Onu/pkyUia,  Dana.  Zcxiph.  Wilkes*  Expl.  Kxp..  p.  Ui9. 

1848.  (yettophyflia,  Milne-Edwards  Ai  Haimt'.  Ann.  Soi.  Nat..  SiOme  ser.,  Z4n>l.,  i.  x,  p.  27r». 

1851.  Pfctiitia,  Milne-Edwards  <fc  Haime.  .\n.h.  Miw.  Hi.'*t.  Nat.,  t.  v.  p.  56. 

1857.  Petiinin.  Milne-Edwards  «i:  Hainie.  Hij*t.  Nat.  C'*»rall..  t.  II.  p.  206. 

18»*1.  Ptctinift,  Dnncan.  Jour.  Linn.  S<k\  I>mdon.  vol.  xviii,  p.  *»<*.. 

noH 

1820.  Mfandrina,  SchweigK<?r.  Handb.  Naturgewh..  p.  420. 

1846.  M'nwlrina.  Dana.  Z4M>ph.  \Vilkf>  Expl.  ExjuhI..  p.  2-V2. 

184«.  Mtnndrinn,  Milne-Edward?*  i  Uaime.  romptes  Kendus*.  t.  xx\Ti.  p.  493. 

1857.  Mtntulriua.  Milne-Edwanls  A:  Haimc,  Hist.  Nat.  Contll..  t.  il.  p.  3>>^.    Not  Munndrinn  of  subsequent  authors. 

Thb<  name  Meandrina  has  had  a  jx^rplexing  and  exasi)erating  hist*»ry.  When  Lamarrk  pn)(x>sed 
it,  he  include<l  only  one  sjKH'ies  in  the  genus,  referring  at  the.»*aine  time  to  a  tigure  by  Ellis  <&  So'iander; 
this  species  is  Mfandrina  pfdinaOi  of  I^marck,  the  Mndrtitom  munndrite^  of  Linnaeus  and  of  Ellis  & 
Solander.  This  species  is  the  tyjK*  and  it  can  not  be  .supplantiMl  by  any  other.  In  1815  Oken  proposed 
the  name  Pedinia  for  a  genus  in  which  he  include<l  two  .•*jH*cies,  Motndrinn  jM'rtinata  an<l  Mndrepora 
lactHca.  In  the  same  work  Oken  use<l  Mxandra,  which  was  detine<l  "Mandungen  als  Furchen 
vielfaltig  hin  mid  he^^e^^'unden  wie  himwindungen,  unverzweigt,  in  Klumjien."*  He  included  in  the 
genus  M.  aretUa  {=}[anlcina  art^dtitn  (  Linn.) ),  an<l  .V.  m:inndrite:<,  which  he  <livides  into  two  varieties, 
(a)  Gemeines  Himkorall,  }fatre}nfra  munudritut  Pallas,  Ifihtfrinthifttrinij*  lAnn.  Blatter  gezahneit.  Das 
gewohnliche,  das  man  in  Kabinetten  antrifft.**  This  is  j>artly  Diftiorln  Inhtjnnthiformi^,  but  quite  surely  a 
considerable  numlier  of  species  an*  here  confuse<l.  **(  '^ )  Irrgarten,  M.  inh/rinthifornnit  Palias,  mirfwdrite* 
Linn.;  Blatter  ungezahnelt.  Sehr  selten,  Ainerika,  auch  im  Mittelmeer,"  u.  s.  w.  ThLs  is  Meandrma 
nueandriUs  (Linn.).     **Hieher  Malrepora  gyrom,  dxdaiea,  nataiii<.'^ 


iBull.  Mas.  Comp.  ZooL,  vol.  vi.  No.  4.  18^0.  p.  107.  ^Lehrb.  Katurij; ,  p.  70. 
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The  fijfure  ^ven  by  Oken,  pi.  ii,  i*ei*<)nd  column,  lx)ttom  figure,  in  a  (^c>i)y,  somewhat  re<luce<l,  of 
Eeper'H  pi.  iv  a,  which  i»  Madrepora  nueimdriten  lAnn.=Menwhina  mieandrikH  (Linn.).  I  think  it 
best  to  consider  the  fij^red  8i)ecies  as  the  type  of  the  genus.  This  would  make  Maeandra  Oken  a 
synonym  of  Meandrina  I^marck.  Lamarck  in  1816  included  nine  spetdes  in  his  Meandrina,  the  last 
one  being  the  Madrepora  JUograna  of  Esper  ( =diviKta  of  Ellis  &  Solander).  Dana's  i^iophyUia  covers 
precisely  the  same  ground  as  Lamarck's  original  Meandrhui.  In  1848  Milne- Edwards  &  Haime,  in  the 
Ann.  Sci.  Nat.,  t.  x,  use  Ct^nophyllia  for  I^marck's  original  Meandrina  (following  Dana),  and  in  the 
Comptes  Rendus,  t.  xvii,  make  filograna  the  type  of  Meandrina,  i.  e.,  they  ignored  the  Syst^me  des 
Animaux  sans  Vertt^bres  of  1801,  and  selected  as  the  type  of  the  genus  the  last  species  referred  to 
the  genus  in  Lamarck's  Uistoire  Naturelle  des  Animaux  sans  Vert^bres  of  1816.  In  1851,  in  their 
Polypiers  des  Terrains  Pal^ozoiques,  Pectinia  of  Oken  replaces  their  previous  (^nophyllia;  the  same 
course  is  followed  in  the  Histoire  Naturelle  des  Coralliaries  in  1857. 

The  type  of  Meandrina  being  fixed,  we  can  make  disposition  of  the  other  names.  First,  as  to  Pectinia. 
Since  two  species  were  originally  included  in  the  genus  by  Oken,  one  of  them  must  l)e  the  type.  The 
species  pectinata  can  not  be  the  type,  because  it  was  already  the  type  of  Meandrina;  therefore  lactu4*a 
must  become  the  type  of  Pectinia^  and  TridacophyUia  of  Milne-Edwards  &  Haime  must  become  a 
synonym  of  Pectinia,  Mxandra  becomes  a  synonym  of  Meandrina.  CtetiophyUia  is  an  exact  synonym 
of  Meandrina.  A  new  name  must  be  used  for  what  Milne-Edwards  &  Haime  have  called  Mseandrina. 
The  name  Plaiygyra  of  Ehrenberg,*  which  has  not  been  used  by  subsequent  authors,  is  available. 
This  name  is  fully  discussed  later  in  considering  the  species  referable  to  it. 

These  changes  in  the  names  are  unfortunate,  but  they  can  scarcely  be  avoided.  They  may  be 
summarized  thus: 


Name  used  by  Milne-  j 
Preflent  nameo.  Edwards  &.  Haime, 

IHftT. 


Meandrina Pectinia. 

Pectinia Tridacophyliia. 

Platygyra Ma^ndrina. 


Meandrina znsBandrites  (Linn.)?    Young.     PI.  in;  PI.  iv,  fig.  1. 

1768.  Madrepora  mteandriUtt,  Linneeus,  Syst.  Nat.,  cd.  x,  p.  794. 

1766.  Madrepora  tmrandritef,  PallaA  (as  applied  to  Seba,  t.  in,  pi.  (;xi,  tig.  8),  Elcnch.  Zooph.,  p.  292. 

1766.  Madrepora   labyrinthica,   Pallas    (non-Linnseua).  op.  cit.,  p.   297.    Synonynjy  given  by  Pallas,  not  of  Madrepora 

rmeandrUes  Linneeus. 
1797.  Madrepora  lameUntta,  Humphreys,  Mus.  Calonn.,  p.  66. 
1801.  Meandrina  pectinata,  Lamarck,  S}!!!.  Anim.  s.  Vert.,  p.  372. 

1815.  Pectinia  pectinata,  Oken.  Lehrb.  Naturgesch.,  p.  68. 

1816.  Maeandra  labyrinthiformin,  b.  Oken,  op.  cit.,  p.  70. 

1834.  Manicina  jtachyphylla,  EhrvnberK.  Cor.  Roth.  Meer.,  Abhandl.  K'gl.  Akad.  Wiss.  Berlin  Un  1882.  p.  326. 

1846.  Ctenophytlia  meandritcH,  Dana,  Z<M>ph.  Wilkes  Expl.  Exp.,  p.  170,  pi.  xiv,  tig.  13. 

1846.  CtaiophyUia  quadrata,  Dana,  op.  cit.,  p.  170,  pi.  xiv,  \\g.  14. 

1861.  Pectinia  maeandritfi,  Milno- Ed  wants  «$:  Haime,  Anih.  Muh.  Hist.  Nat.  Paris,  t.  v.  p.  hi. 

1861.  Pectinia  quadrata,  Milne-Edwards  &  Haime.  op.  stip.  cit..  p.  67. 

1861.  Pectinia  diaticha,  Duchassaing  &  Michelotti,  M6m.  Corall.  Ant.,  p.  66  (of  reprint),  pi.  ix.  fig.  16. 

1861.  Pectinia  degam,  Duchassaing  &  Michelotti.  op.  sup.  cit.,  p.  66. 

1861.  Pectinia  caribaa,  Du(;hassaing  &  Michelotti,  op.  Jam  cit..  p.  67. 

1890.  Manicina  AreoUUa,  A.  Agassiz.  Bull.  Mus.  Comp.  Zool.,  vol.  xx.  No.  22.  pi.  ni.    Non  Manicina  nreolata  (Unn.). 

Ctenophyltia  profunda  and  pachyphylla  Dana  (1848)  probably  should  be  included  in  the  above 
synonymy.  Twelve  species  of  Meandrina  (Pectina  auct. )  have  been  described  or  named,  viz,  ma^ndriten 
by  Linnaeus;  iamelloaa  by  Humphreys ;  pectinata  by  Lamarck ;  piwhyphylla  by  Ehrenl)erg;  quadrata 
and  profunda  by  Dana;  brasUienm,  dame,  and  eebx  by  Milne-Edwards  &  Haime;  distichay  eleganH,  and 
caribcea  by  Duchassaing  &  Michelotti.  My  study  of  the  synonymy  of  nueandrites  has  resulted  in  the 
identical  conclusion  of  Gregory,  except  that  I  have  also  included  Dana's  jtrofnnda  as  questionable. 


1  Comllenth.  Bothen  Meeres,  p.  823. 
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Tlif  We?'!  Iiitlian  >|»t*i"i**s  of  Mtuinlrinn  may  In*  «livi<l(*il  iiitn  twn  Ht*«*tit»iis.  typifit**!  by  the  mode 
of  miiltiplif-jitioii  of  ihi*  valleys.  ^lilne-h^lwanls  tV  Ilaime  ni'<»j;ni7A*<l  t!K*s<*  characters,  as  their 
«lej«4*riptions  >ho\v.  Init  they  «li<l  not  «:ive  them  ilie  im|>ortan<v  that  shiniM  N*  attache*!  to  them.  The 
valleys  in  thi'  m.-fiu/Iriffs  section  are  usually  arranjxe<i  in  a  ren>};iiizahly  raiiial  manner,  radiating 
outwanily  fn»m  the  tvnter  of  the  upjHT  sur!a<v  of  rorallum  t  the  valleys  may  l>e  irregularly  arran^^^d). 
The  other  se<-ti«>n  is  typitit*<l  hy  .V.  hrnAilini.<ix.  In  transverse  t»ut line  the  <-<)rallum  is  elliptical  and  there 
is  i>ften  or  usually  a  valley  zi^z«i^in^  alouir  the  lonj;er  transverse  axis  t»r  jiarallel  to  it.  The  shorter 
valleys  run  i»«*rjK*n«licularly  i»ulwanl  from  the  longi*r  transvers**  axis.  This  nnMh»  of  tfrowth  is  similar 
to  that  of  Maiiirinii  urtitintn. 

The  granulation.*,  on  the  fa«-»'s  of  the  septa  antl  the  septal  dentation>  in  Mfttntfriuti  hnmilleiiAij*  Are 
coarser  than  in  Mmiulnnn  mniu'lrit*.^.  Tlu»s«-  differemvs  are  very  striking  when  the  s|>etMmens  are 
ci»nipare<|  side  hy  side.  PourtaKV  many  years  a<r«»  calleii  attention  to  the  dentation  of  the  septal 
margins  i»f  "Jwtitilo"  m.-tnitfiritis.^     The  dentations  an'  small  hut  |»erfectly  <listinct. 

The  f«>llowing  sj>e<*ies  an^  inihnlt»<l  in  Sfmntlnun  nt.nimlritfjt:  itiiiit^lIoMi  Humphreys: />er/ ma/a  Lam. 
(an  exact  synonym  I ;  fHirfnfjthfflln  Khr**nl>er^  lals*!  an  exa^'t  synonym,  the  ty|>e  was  examine*!  by  me 
in  the  Museum  fiir  Naturkunde  at  Berlin  i:  *fna/tnttti  Ihiiia;  flixtlrhn,  tltfjanx,  and  mrihuea  Duchassaing 
cV  Michelloti.  The  types  of  I>uchassaing  iV  Michellotti's  si>e<*ies  wer»'  studie<l  in  Turin.  Their 
JWfiif'i  ii>iinh'ita  and  P.  thijunsi  are  the  same  thing.  The  width  kA  the  valleys  is  from  13  to  1.5  mm. 
The  sj»ecimen  i-alle<l  1*.  qiunlmti  i»ften  has  the  walls  tif  adjoininjr  series  separate*!,  or  there  may  l)e  a 
depres>ion  along  the  sunuiiit  t»f  the  colline  where  the  two  walls  come  together:  in  other  iiL^tances  the 
fusii>n  t>f  the  walls  of  the  adjoining  H'Hes  is  ciimplete.  In  /*.  rletj^mn  the  fusiim  i.-<mon»  often  complete 
than  in  the  former.  I  could  find  no  ba.Hs  for  wen  varietal  sejiaration.  The  'liMiehn  and  niriturn  are 
the  same,  except  for  some  diffen*n<*e  in  the  sha|H*s  of  the  <'oloni«'s.  The  valleys  in  tlitUichn  are  from  8 
to  9  mm.  wide,  in  c*/n7/<i'f  S  to  10.  They  are  namiwer  than  in  the  sinfimens  «"alle<l  tjtmilnita  and 
rhyau:*.  A  s|>ecimen  in  the  l'.  S.  National  Musinun.  from  IVlize,  II(»nduras  i  A.  K.  Morlan,  colIe<*tor), 
ha<«  valleys  7,  or  less,  to  15  nun.  wide  anil  S  or  9  nun.  d«n'p.  Two  sjxN-imens.  als4»  in  the  V.  S.  National 
Museum,  from  the  ('al«>osiihatchie  l*li«Kene  ""f  Florida,  sh«»w  al>«>ut  the  same  variation,  f'tenophyllia 
lirnjnmhi  Dana  is  pla<*e<l  «jue>ti«»nal»ly  in  the  syn<»nymy  of  m;rtimlntts.  liana's  description  is  not 
sutticient  to  base  a  jMisilive  opinion  ujM»n.  and  1  have  not  seen  the  tyi>e. 

Pit'huin  nthit  Milne-lvlwanls  tV  liaime  st^me<l  to  K*  lia.<e<!  uj)on  S*l>a*s  pi.  t  viii,  figs.  \^  and  5, 
and  Kllis  tV  S«ilander*s  pi.  li,  Hi:.  1  <  l^mouniux.  Kxp.  Meth..  also  pi.  i.i.  \\)i.  1  >.  All  i>f  these  figures 
api>ear  to  me  to  lie  t  ''tljMj/thifUia  7///*r»x*/. 

pt'iiin'nt  tlniiit  (  Milne- E<1  wan  Is  tV  IIaime<  gn>ups  with  their  hmsHUn^tij*.  The  salient  distinguii^h- 
ing  featun-s  are.  ^inna  |K>ssesses  an  epilheca:  the  costie  an*  <!istin<-t  oidy  alM»ve  it,  where  they  pn)ject 
but  little.     The  costie  of  hra/tHienfi.^  ciin>i.*-t  of  n»ws  of  tall,  distinct.  se|iaratt*<l  granulation.^. 

The  n*sult  i»f  the  stutly  of  the  s|»ei*ies  of  Men  ml  nun  is  to  recognize  in  the  Caribl)ean  an<!  Brazilian 
regions  two  sptvies,  viz.  .V.  iitiminlrltt'j<  nn*\  .\f.  hnijtiilmxix.  "  I'fd'min  ntlm"  is  a  <!oubtfid  species,  ae 
i<j  als<i  jfrnjHitdti  i»f  LVana.     The  hn^ality  of  Jtni:t  is  unknown,  but  is  j)n»bably  fn^n  the  Caribl)ean  Sea. 

Two  younjr  s|>e«'imens  which  apj>ear  t«»  In*  M.  iit:nuulritt:t  werv»  o»lle<-te<i,  but  neither  shows  t!ie 
typic;il  siH't-ific  chanicters.  The  larger  >|»e«imen  « pi.  iii.  and  pi.  iv.  fig.  1  i  is  79  mm.  long,  4(^  mm. 
wide,  and  \^  nun.  high.  Then*  is  oiu*  main  valley  {tarallel  to  tin*  vrn-att-r-t  lenirth  of  the  si)e<'imen,  an<l 
subsidiary  valley>are  forming  on  i*a«'h  si«le.  The  form  restMubles  that  of  pfti'min  thimt  Milne-E<! wards 
tV  Haimc  very  «lo.<ely.  (S-e  pi.  \.  i  Tlu*  .<<*contl  s|H'<'imen  is  'X>  nun.  long,  b>  nun.  wide,  an<!  22  mm. 
hiiih.  It  is  a  simple  ronil,  with  •»ne  straight  valley.  Th«'M'  sint-imens  an*  inten-sting,  as  they  show 
what  the  young  of  Mtniiih'in<i  mifiiolrit*:*  pnibably  is. 

I*hoij.i:raphic  npnuluctions  i»f  the  ty|K*  of  I'idiuin  'Inn:*  an*  given.  j>l.  v,  for  the  purp<.»se  of 
conipari.<4»n.  The  photi»graphs  w«-n*  .**ent  through  the  kindness  of  Pn>f.  Ednumd  Perrier  of  Paris.  I 
d  »  not  consi<!er  the  Porto  I<i«-jin  siH*«-imens  to  l>e  the  .samesjie^iesiL**  Perfiitln  ilmut ,  l)ei«iu^Mhe  formation 
of  siilisidiary  valleys  l>egins  eiirlier  in  the  fi»rmer.  and  the  costa*  of  tlaiar  show  small  .»*pine*»  alnive  the 
f|»itht*<a  and  just  l>elow  the  calicular  i*<lge. 

From  -tation  :a»S(>,  off  St.  Thou  la.-*.  Sail  K^nk:  station  fil>87,  off  (ulebra.  Point  Mula  lijrht-house. 
B;ithy metric  <K*curn*ntv,  15i  to  2<»  fathoms. 

UII.  Cat.  Mil".  <'onip.  Ziml.,  No.  iv  i  Mfni..  v«»l.  U'.  1h71.  \k  i\s. 
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Family  ASTRANGII).€  Verrill. 

Oenui  CLABOCORA  Ehrenberg,  1884. 
Cladocora  arbuscula  (L(»  SiuMir).     PI.  n,  tip*.  ,S,  !Vi. 

1820.  (XiryophtjUid  arbu*ruln.  La  .Sueur.  Mem.  Mus.  d*Hi8t.  Nat,,  I*ariM,  t.  vr.  p.  275,  pi.  xv,  i\g.  2. 

lK:i4.  <t(uUnun-a  citMpitom.  var.  0,  niirrnnfomii,  |>.  :U0.  and  i'kuhn^ora  cnnfirlnbrum,  p.  811,  Khreulwnf,  Cor.   Roth.    Meor.. 

Ahhandl.  K'kI.  Akad.  Wis**.  Brrliii  f«)r  lM;i2.  pp.  :no.  311. 
IH.*!?.  fMi'locorn  arhuscHta,  Miliu'-F>lwrtrds  tt  Haiiiic.  Hist.  Nat.  Corall..  t.  ii,  i»..'>95. 

1H61.  Ciadocorn  unii>tdalUf,  r>U('lmH.saiiiK  cV:  Michelotii,  Mrm.  Conill.  Ant..  i».  7y  (cif  reprint  i,  pi.  .x,  tlK^5.6. 
18CC.  (Htidocora  jHin'iitU'Ua,  Ducha.ssainK  <^  MichcUitti.  Suppl.  Mcin.  Corall.  Ant.,  p. 91  (of  reprint),  pi.  x,  Akh.  1.2. 
1880.  (.Hadocorn  nrbuifculn,  Pc»urtal«>s.  Mem.  Mus,  Comp.  Z<m)1.,  vol.  vii.  pl.iii.  (I>?m.  1-7. 

A  large  niim})er  of  8i)e('iuieiiH  of  this  .'<jK»cies  was  colltH'tt^l  at  station  6087,  off  Culebra,  Point 
Mula  lipht-hoiise,  in  15J  fathoms  of  wat4.»r.  The  8i>e<*iinens  an*  typical  and  show  no  noteworthy  varia- 
tiont^i.  A  few  notes  on  the  synonymy  of  this  s|XH*.ies  may  }>e  in  platre.  Milne- Edwanls  &  Haime  (op. 
sup.  cit. )  have  plactMl  Khrenberg's  0/.  r.rspUoHa  var.  fi  an<l  his  Ci.  caiifU'laffriim  in  the  synonymy  of 
arhugcnla.  I  have  stadie<l  Ehrenlx^rg's  types  in  the  Mustnim  filr  Naturkunde  in  Berlin  and  verified 
the  reference  of  Mihie-Edwards  &  Haime.  Tht^  original  siHH'imens  of  three  species  of  Diichassaing  & 
Michelotti  were  stiidieil  in  Turin.  Their  <^f.  (irhi(i<rula,  nmfertn  (Dana's  si)ecne8),  and  unipedalis  are 
the  same  specit^s.  The  corallites  in  i'l.  conferta  sltv.  more  cn>wded  than  is  usual.  The  CI.  parr'mtella  is 
placed  in  the  synonymy  of  arhmcula  from  a  study  of  their  description  and  figures.  The  tyjie  was  not 
found  in  Turin.  The  only  cliaracter  at  all  diagnostic  given  in  the  destTij)tion  is  "calycibus  *  *  * 
vix  tribus  millinietris  latis,'*  and  that  is  the  u.<ual  diameter  of  the  CAlict^  in  urhasrula^  the  measure- 
ment given  by  Milne-Ed  wan  Is  &  Haime.  This  leaves  (7.  yxtnuMffUi  without  any  basis  for  specific 
recognition. 

Cladocora  debilis  Milne-Fxlwards  6s.  Haime. 

1849.  Cladocora  ddtilU,  Mllne-EdwardH  A  Ilaimc,  Ann.  sci.  Nat.,  3idmc  ser.,  Zool.,  t.  xi,  p.  308. 
1867.  Cladocora  dttili*.  Milne-E<lwanls  &.  Haime.  HiM,  Nat.  (\)nill.,  t.  Ii,  p.  599. 
1871.  Clad^K-ora  dcbilin,  Pourtalds,  III.  Cat.  Ma^.  Comp.  Zool.,  No.  iv.  p.  30. 

One  si>ecimen,  here  referretl  to  this  si)ecies,  was  colle<*ted;  the  loirality  is  not  given.  The  8j)eci- 
inen  is  in  bad  condition.  Inking  incrusted  by  Serjnila  tul)es  and  nulliiM)n«.  The  calices  are  of  about  the 
same  <liameter  as  in  arbutwulu^  but  are  much  shallower  and  the  pali  are  much  more  develope<l.  The 
species  is  undoubte<lly  identical  with  sjK'cimens  in  the  U.  JS.  National  Museum  labeled  Cladocora 
dehilia  by  Dr.  Rathbun.  I  can  nj)t  feel  sure  that  this  s|)ecies  is  really  distinct  fmm  CI.  arhmtcufa. 
The  essential  diff(»n»nces  consist  in  the  calices  of  arfmandn  Ix^ing  deei>er  and  the  pali  much  less 
developed  than  in  deltiliH.  These  chanicters  an*  subject  to  variation,  and  a  more  extensive  study  may 
necessitate  the  mergence  of  the  two  forms.  Pourtales  has  suggi»ste<l  that  what  he  has  identifie<l  as 
CI.  debilis  may  ])e  only  a  <let»i>er  water  variety  of  67.  (ithummia  (op.  sup.  cit.). 

The  other  species  of  Chtdovttrn  from  ea.*Jtern  America  an»:  CladtH^ora  jHUriarai  Pourtalt^,  Brazil; 
C.  pukheUu  Milne-Edwards  Jk  Haime,  West  Indies;  C.  johnstmi  (xane,  Plio<*ene  of  South  Carolina;  C. 
jamaiciuTutin  Vaughan,  (>etat*iH)us  of  Jamaica.  The  Chid^H-ora  nmftrta  (Dana)  is  a  doubtful  s])e(!ies.  It 
possesses  more  stipta  than  nrlmHcuht. 

Genni  ASTRANOIA  Milne-Edwardi  %t  Haime,  1848. 
Astran^a  solitaria  (I^  Sueur)?  variety  portoricensis,  var.  nov.     PI.  i,  figs.  6,  6a,  6/>. 

1820.  CaryophuU'ui  A(}Htaria.  Le  Sueur,  Mi'*m.  Mus.  HiHt.  Nal.  TarLs.  t.  VI,  p.  274,  pi.  XV.  fig.  1. 

1861.  A^trauijiti  myUcUi,  I)u('ha>sain^' «&  Mi(>helotti.  Mom.  I'omll.  Ant.,  p.  79  (of  reprint),  pi.  X,  fijrs.  3,  4. 

1861.  Atttraiiffia  (fraimlata,  Duchassain^  .t  Mielielotti,  il)i<l.,  p.  79,  pi.  IX,  Akb.  13,  14. 

1871.  Aittmmjia  xoUtarin,  P«>urtales,  111.  (*at,  Mus.  C<iinp.  Z<k>1.,  No.  IV,  p*.  79. 

1880.  Aiftramiiamlitarhi,  Pourtales.  Mem.  Mus.  Comp.  Z<h)1..  vol.  vil.  No.  1,  l»l.  Xll,  IIrs.  H-12. 

The  two  spe<dmens  representing  this  variety  are  so  diffenmt  from  the  usual  form  of  the  species 
that  I  at  first  considereti  it  a  distinct  sjx^cies  and  dn»w  up  the  diagnosis  acconlingly.  A  more  detailed 
comparison  has  causiMi  me  to  think  that  it  may  l)e  only  an  al)errant  variety  of  .1.  mlitariu.  The  single 
corallite,  taken  as  the  tyiw,  will  be  descrilxMl,  and  then  a  comparison  will  l.)e  made  with  the  other 
specimen.    This  corallite  is  turbinate,  14  mm.  tall;  the  gnniter  diameter  of  the  calice,  7  mm. ;  lesser,  6.5. 
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Kxteriially  ornairuMit<-il  l>y  l(»v\,  Hat,  <Mjiml,  «l«Mis<*ly  <rranulatt^  costif,  which  are  dijjitinct  to  the  lja**e; 
iiiime<liately  lielow  tht*  <'alifular  vdfiv  tht*  costa-  may  In?  slijjhtly  pn>iiiiiient.  Tliere  art*  3  t'omplete 
cycles  of  s**|>ta,  aiui  a  fourth  <-ycle  is  j>resent  in  9  of  the  12  half  syytenii?.  The  iiieiiil)ers  of  the  fourth 
cvcle  fuse  to  the  siiU*^  of  thosi*  of  the  third,  aii<l  the  niemlx*rs  of  the  third  fuse  to  those  of  the  second. 
The  first  and  s4»cond  <'ycles  rea<'h  the  columella.  None  of  the  septa  are  very  exsert.  The  nienil)erH  of 
the  first  (!yrle  an*  slightly  the  most  prominent;  those  of  the  se<-on<l  not  <juite  so  pmminent  as  those 
of  the  first,  and  thos<*  of  t lie  fourth  are  the  least  prominent.  The  marjrins  of  the  third  and  fourth 
fvj-les  are  dentate;  those  of  the  tirst  cycle  entin*;  the  marjjins  of  all  mend)ers  of  the  second  cycle  ant 
broken  off.  Pali  exist  Iw-fore  all  si^pta,  except  those  of  the  last  cycle.  F^ch  one  consists  of  a  more 
prominent,  <'rt*<*t.  somewhat  rounde<l  t<M>th,  with  other  similar  tet»th  below,  which  are  scarcely  to  he 
distinjruished  fn>m  luipilhe  on  the  upper  surface  of  the  columella.  Columella,  weak,  spongy.  Calicular 
fossa,  deep,  narrow  at  the  lM»ttom. 

From  Pt>rto  Ui<-o:  mon*  definite  locality  not  given. 

There  is  one  other  s|HH*imen  of  this  variety,  prol>ably  a  jxart  of  the  same  colony.  It  shows  no 
additional  characters  of  value  excej>t  that  re])nMluction  may  In*  by  lateral  genunation. 

The  following  are  the  s|HM-it»s  of  West  Indian  .Vstrangids: 

PhuliniKjiti  ouwrirtiitn  Milne-f^lwanls  ct  Haime  (  —  Siellnngin  rejitau*  iMich.  Si.  Mich.  -  Antranf/ia 
phtjihmgoiflts  l)uch.  <?t  Mich.  ). 

AMrdUfjin  xolitariti  (Ia"  Sueur)  (  -    Axtrnnfjin  mfjhrta  Duch.  Si.  Mich.  —  Axtrniujin  granuhtUi  Duch 
iV:  Mich.). 

Astranrjia  nMn'iformis  Milne- Kdwards  &.  Ilaime  (?  •  Atftrangia  mirhelini  Milne- F/lwanls  &  flaime). 
Axti'nng'm  ilann  L.  Agas.«iz,  from  the  northeastern  coast  of  the  United  States  is  ver>'  <"lose  to  this  si)ecies, 
hut  there  are,  in  my  opiniim,  sutticient  differences  to  keep  the  two  distinct. 

There  are  thn»e  astrangids  found  on  the  Brazilian  reefs.  One  is  PhijUmigin  amfricana;  another 
may  1k'  only  a  varietal  form  of  .1.  st,Htnnn,  hut  prolwihly  is  a  <iistinct  s|XH^ies;  the  tliirrl  is  an  unde- 
s<Ti^)ed  spi'cie-s  which  1  have  name<l  in  mami.<cript,  Axtruiujla  rnthhuni. 

The  Tertiary  s|M*cies  might  Ik-  adde<l  to  this  list:  Phtjlhiiufm  Jiftridann  liane.  Plitx-ene,  of  Caloosa- 
hatchie,  Flori<la;  Asfr»ingia  Iniedtti  (Conrad)  and  (('ienaii(jin)  Mln  (Conrad),  Chesai>eake  Miocene,  of 
the  Southern  Atlantic  s1o|H'  of  the  Cnite*!  States. 

The  A}4ran(fin  (t'nnitnffm)  huirifhtiitlirtt  (Conrad),  of  Verrill  and  (Jane,  is,  as,  (iane  liajs  intimate<l,* 
the  voung  of  Sffttn^tnn  xfrni'liain  I  Lonsdale). 

Axtrtimj'in  t'j'jtfiiiftn  Vaughan.  Jacksonian,  Ko<*ene.  .L  luilonrinmi  Vaughan,  Jacks^mian,  EcK'ene. 
A.  hnrrixi  Vauj;han.  Jacksonian,  K«Mene.       A.  irilnKniu*!!*  Vaughan,  Midwayan,  Kocene. 

The  three  sp4'cies  with  which  <-omparison  should  lHMnadeareP/iv//'///7/'/y/onV^i/io  (iane,  Axtrtnufm 
Jiiu'dUt  (Conrad)  and  Ai<tr<i)i(jid  tt'tHtarln  (Le  Sueur).  The  <*orallites  of  J*hi/ffn}it/ln  tforidniin  art*  not 
so  tall,  jMJSsess  wider  hii.«*es,  the  costa*  an*  more  prominent,  and  the  margins  of  tfie  septa  of  the  tirst 
cy<le  an*  not  so  exsert.  The  pali  and  <M»lumella  an*  the  siime  in  Inith,  and  tht*  septal  dentations  seem 
to  Ik*  of  the  same  character.  The  margins  of  the  sef)ta  of  the  first  and  se<"on<l  cycles  are  entire  in  Pli. 
fforitfftna.  All  of  the  si»pta  of  Astntm/in  iimntn  |x>ss«*s8  well-<level<4>e<l  trun<-ati*<l  dentation.^',  an<l  there 
are  no  differentiate*)!  luili.  .\s  aln*jidy  state<l,  this  apjuirently  should  Ik*  reganleil  as  a  variety  of  J. 
xo/itdrUt  (Lt»  Sueur). 

PouHales'  savs  of  .L  snlUdtid,  '•  All  the  septa  an*  coarselv  an<l  hluntlv  denticulate<l.*'  All  f»f  the 
sei»ta  mav  he  dentu'ulate.  or  the  margins  of  the  first  cvcle  mav  In.*  entin*  or  faintlv  crenate.  Tlie 
actual  <liffen*nce  of  var.  /Mn'torimisis  eonsists  in  the  largt*r  size  of  the  coralliti»s  and  their  more 
distinctly  turbinate  shajn*. 

I  have  threi*  fine  coloni(.*s  of  J.  sniitdrid  for  comimrison,  one  from  Honduras  (W.  A.  Stanton,  col- 
lector), pro|H*rty  of  the  C  S.  National  Mus4»um,  and  two  loaned  me  by  Dr.  J.  E.  Duenlen  and  collected 
by  him  in  Jamaica.  The  size  of  the  a<lult  <-orallit<»s  is  cjuite  constant;  the  variation  in  diameter  in 
the  Hondunui  s|)t*cimen  Inking  lH*twtvn  4  an<l  5  mm.  Tfie  tallest  corallite  in  the  Ilonduran  si)ecinien 
isalMiutSmm.  The  usual  height  is  lH*twi*en  5  and  (>  mm.  I)uchas.**aing  <?t  Michelotti's  figure  of^L 
iitghrtd,  fop.  >up.  cit.),  pi.  X.  figs.  '{,  givt*s  a  giMxl  i<lea  of  the  general  apjH*arance  of  the  sjx.H*it*s.  The 
eharaclers  of  the  septal  margins  have  been  note<L  The  septa  of  the  third  and  fourth  cycles  nre  finely 
dentate;  those  of  the  first  and  s€H*on<i  cycU*s  are  usually  bluntly  or  crenate ly  dentate.  Occasionally 
the  crenati<tns  may  l)e  faint,  and  very  rarely  a  septum  appears  to  possess  an  entire  margin. 


iJU.  Cat.  Mils.  (omp.  Zool.,  No.  iv,  p.  7». 
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Astran^a  astreiformis  Milne- fkhvanls  <&  HaiiiKs  var.     PI.  ii,  fip«.  2,  2</,  2//. 

Ift.'iO.  AiUranfjia  (iKtreiformiit,  Mil ne-K<l wards  &  Haiine.  Ann.  Sci.  Nat..  3ic'nu»!*er..  Z<k>1..  t.  xii,  p.  IHl. 
1857.  Ai'tmnffm  n«trsfi/onuiy,  Milne-Kdwanls  &  Huiine.  Hi.st.  Nat.  Corall.,  I.  II.  p.  614. 

There  Ih  one  Hpe<.'inien  in  the  oollet'tion  relerred  t<»  this  Hi)erieH.  It  is  not  typical,  the  corallites 
are  not  soldered  one  to  another  Xa  their  summit**,  but  many  corallites  are  free  from  very  near  their 
})a8es.  There  are  distinct,  usually  equal,  costie  on  the  outer  free  part  of  the  corallites.  There  is  a 
fairly  gooil  suite  of  si)ecimen8  of  J.  aMrrlformia  in  the  United  States  National  Mu^uni,  and  a  careful 
comparison  has  Ikhjii  made  with  them.  There  is  much  variation  within  a  siu)j;le  c<.)rallum  in  the  approxi- 
mation of  the  corallites,  ami  very  often,  or  usually,  the  outside  of  the  free  »H>rtion  of  a  corallite  is 
distinctly  <'ostate.  As  the  septa  and  c<)lumella  are  the  same  as  in  typical  astreiformi*t  and  the  specimen 
from  Porto  Kico,  and  as  the  other  features  ar*»  so  variable,  I  have  (X)nsidered  them  sjKHnfitally  identical. 

The  AMraufjia  micheliui  has  given  me  much  trouble.  The  figure  given  by  Milne-Edwards  & 
Haiine*  suggests  great  similarity  to  this  s|)ecimen  from  Porto  Rii»o.  I  have  not  seen  the  type  and  do 
not  know  where  it  is  from. 

Frf)m  station  B()90,  off  Culebra,  Cul(»britas  light-hous<».     Bathymetric  occurrence,  16  fathoms. 

Family  ORBICELLID.€,  nom.  nov. 

Type  genus,  Orhicelia  Dana. 

Stdient  j\iinUij  characters:  Calcareous  tissues  normally  imperforate,  except  in  the  columellar  region. 
Corallites  grouped  into  rounde<i,  gibl)ous,  or  digitiform  masses.  Septal  margins  dentate.  Reproduc- 
tion normally  by  gemmation  between  the  corallites,  <x.'casional  abnormal  reproduction  by  fission. 

I  have  shown  in  my  f>Hjene  and  l.,ower  ()ligi>cene  Coral  Faunas  of  the  Unite<l  States'  that  the  name 
Adrea  can  not  l»e  used  iiKUiral  nomenclaturt*;  that  the  name  wa«  first  applieil  to  a  mollusk;  also,  if  the 
name  were  iisefl  for  a  genus  of  in^rals,  that  it  would  havt»  to  supplant  SidemMrea.  I  have  therefore 
droppe<l  the  family  name  Aatnehliv  altogether.  The  old  Astreid  corals  of  those  found  in  Porto  Rico  are 
distributed  in  four  families,  viz:  EtumiUhUr  Verrill,  AMrangidse  Verrill,  OrhiceUidir  ncmi.  nov.,  and 
Fhvidit  (Jregory.     Tlu^  rt»a**ons  for  pn.>posing  the  latt4T  new  name  will  ap|)ear  later. 

Oenui  ORBICELLA  Dana,  1846. 

IM6.  OrbitrlUi.  Dana.  Zooph.  Wllkt's  Expl.  Exped..  p.  20ft. 

1857.  Ildhuftrita.  Milni'-Kdwards  &  Haime.  Hist.  Nat.  Conill..  l.  ii.  p.  4ft6. 

Attention  has  sevenil  times  l)een  calknl  to  the  fact  that  Dana  understocnl  by  Orbicelln  what  Milne- 
E<lwards  A  Haime  meant  by  their  later  descrilKnl  JlcHa^trim.^ 

The  characterization  given  by  Dana  is  ** Cells  nearly  circular,  more  or  less  prominent,  not 
subdividing,  or  rarely  s<>;  stars  with  distinct  limits  forme<l  by  the  coalestrence  laterally  of  the  lamelhe, 
and  therefore  cells  apiK'aring  tubular  and  separattnl  by  interstices.'*  From  his  characterization  and 
suljse<|uent  treatment  of  the  S])e<'ies,  it  is  eviclent  that  OrhiceUa  radiata  or  aiwularia  is  reganled  as 
typical.  Dana  conhise<i  s<jme  other  genera  with  Orhhrf/a,  similar  to  the  confusion  by  Milne- Ed  wards 
*&  Haime  of  other  genera  with  HelUiHtma;  the  meaning  of  the  respeirtive  authors,  however,  is  clear, 
and  Dana's  name,  l>e(^use  of  priority,  must  rc]>laiv  that  of  Milne- f^lwanls  <fe  Haime. 

I  have  stvu  in  the  literature  <m  corals  no  n»fenMice  to  the  genus  Fantcs  Link.*  He  defined  the 
genus  **rnformige,  kalkartige  Maasen,  mit  olx*rfl:ichlicheu  zerstnMiten  sternformigen  blattrigen 
Oeffnungen" ;  and  included  in  it  "  F.  antrina^y  M(tdrrfjorat'arUcKy  Linn,  (iinel.  Syst.  Nat.,  p.  37(i3,  EspePs 
Pfianzenth.  Fortsetz.  1,  Madr.,  t.  -H-Aiy—K  caver rn mutt,  Linn.  <imel.  Syst.  Nat,  p.  87H7,  Esp.  Fortsetz. 
1,  Madr.,  t.  37 — and  F.  in'iitaijonuji,  Esp.  Fortsetz.  1,  Mailr.,  t.  .•i9."  Link's  FiiviieJi  astrhuut  includes  a 
s|>et!iesof  Faria  (RsjH.»r,  t.  xliv)  and  siwcies  of  FrumaHtrea.  Farifett  ifivenu)smt  is  OrhiceUa  cavemofKi, 
Fai'iten  penta(jonttH  is  a  <ioniattfrca.  Four  genera  ar(»  include*!  in  Fariteif.  The  name  Facia  was  first 
given  by  Oken  to  a  si)ecies  not  includwl  in  Link's  list,  but  it  a[>plies  to  yiadrejKtnt  faix)m  of  Esper 
(pi.  xMv);  OrhiceUa  Dana  takes  in  F.  carenuwi.     FitwciceJIa  Dana,  1H48,  contains  a  conglomeration  of 

I  Ann.  St-i.  Nat.,  3i6mc«lT.,  Zool.,  X.  x,  pi.  vii.  fig.  .*>. 

2Mon.  r.  S.  Gool.  Surv.,  No.  xxxix,  pp.  154-1.V>. 

8  PonrttrlOs,  in.  Cat.  Onup.  Zo<»l..  No.  ly,  1871.  p.  7G.    Verrill.  in  Dana's  (Virals*  and  Coral  I.*(landM,  1«72,  p.  .388.    Quelch, 

Kei'f  Comls  Challenger  Exp.,  1886.  p.  lOti.    (Jregory,  Jour.  <k»ol.  .Sk*.  U)nd.,  vol.  i.i.  1H»5,  p.  270. 
«BeiK;hri'iuimg  der  Naturalien-Sammluiig  der  Unlvereitiit  zu  KtisUN'k.  3to  Abth.,  lUiHtoek.  1807,  p.  V&L 
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form?.  Farm,  iPirhtx^ntin,  Priontii'tna,  etc.  Tlie  name  in  my  opini<»n  should  ^>e  disc'anied,  as  it  isasort 
of  renaming  of  Oken's  F'tvin.  Milne-F>lwanU  &  Haime,  1848,*  proixisiHl  (iimiaMren,  which  equalsa  [lart 
of  Link*8  Farihs,  ami  proiK>se<i  at  the  same  time  PrinnnMn'o,  which  takes  in  the  residue  of  Fariftit. 
Fa n7<'x  should  be  ustMl  instead  of  (ioninatren  or  Pr'nma:^tr*n,  Since  the  jjreater  portion  of  }fa*irt/Mtr(i 
farom  of  E8per  is  I^ionujttrta,  as  this  is  the  first  name  in  the  list  of  funk's  sjKH.*ies,  and  a-s  Prioiunttren 
occurs  after  the  characterization  of  titmio^trfa,  in  my  judgment  Forit^s  should  supplant  J^lonaxtrcn. 

Tnhttatrif  de  Blainville*  was  not  piven  a  I^tin  form  hv  him,  and  was  not  use<l  I^tiniz^^l  bv  him 
in  anv  combination.  h>  it  does  not  have  tt»  U*  considere*!  in  a  dis<*iL«si<ni  of  svnonvmv. 

«  •  •  • 

Orbicella  ac/opora  i  Linn.i,  var.     IMs.  vi  and  vii. 

17«i«>.  M(vlr*-if»rn  urroiffm,  LiiiiMii%  Sy«t.  Nut..  t-«l.  xii.  p.  1"J7H. 

17h6.  MadreiMtm  riijw»///iri>.  KIlis<V  S<>lan<ler.  Nat.  Hist.  Z<»o|»h..  ]>.  ItW.  i»l.  Liii.  li>r»-.  1.  'J. 

17>«6.  Madn-p^trn  fnrrtilntit.  Eni<«  *\:  S«>landt'r.  op.  <-it..  p.  liki.  pi.  i.m.  liir*.  ■'».  ♦>. 

1797.  Mwlnptjnt  acnunmi.  Elsi»T.  Kortj**'tz.  Pflanzonth..  i.  p.  21.  tab.  xxxvni.  ti>r».  1.  1. 

im6.  Ai4r*n  iOrbittHa)  nntnilttriM,  Dana.  Z<K>ph.  Wilke^  Expl.  Exih:<1..  p.  214.  pi.  X.  ritr.  ♦'.. 

1H57.  Wliajtfr:ni  nnuulnri*.  Miliif-Kduanls  A  Hainie.  Hist.  Nat.  Corall..  t.  ii.  p.  4T:t. 

1857.  IMiiiMnra  arrofftni,  Milnf-E<lwards  «!t  Haimt'.  <«p.  Mif>.  fit.,  p.  477. 

1861.  IMia^rsni  Uimarrki.  Inicha-vsaiiiK  &  Mirlifkttti.  Modi.  Conill.  .\nt..  p.  70  lof  rvpriiit  .     Dt'ti-rmiiuHl  by  examination  of 

the  specimen**  of  I)ii<'ha.ssain»:  A:  Miehelotti  in  Ttirin:  pn>bHbly  m>l  //» /mj«/ra-«i  Inumrvknna  Milne-Edwards^ 

Haime. 
1><63.  PhylUtctznin  i»riUftln.  DuMcaii.  t^uart.  .lonrn.  «ieol.  S<n-.  I>>ii«Ion.  vol.  xix.  p.  4:^2. 
1863.  PhuU***^»''i  li'itbtUn,  Duncan,  op.  sup.  <'ii..  p.  4:«. 

IHK}.  ihtphtutnrii ntflntn,  Duiiean  i the  lyiH*  fn»m  Barbuda-,  op.  jam  fit.,  p.  44:$. 
1H68.  Aetram  barbwU  n*i*.  Ihincan.  op.  jam  cit..  pp.  421  and  444.  pi.  xv.  fiycs.  tWi.  iV). 
l«64.  PUthiMram  rmntu.  I>un<*an.  Quart.  .lour.  Geol.  S<»<'.  London,  vol.  xx.  p.  H9. 
18S0.  OrhurUn  nnnuUirif.  Pourtales.  Mem.  Muv  Conip.  Zmil..  vol.  vii.  No.  1.  pi.  iv.  all  Mg>«. 
1890.  (hrbicfUa  annnlnritf.  \.  .VKHiwiz.  Bull.  Mu-s.  Omip.  Z«»»>1..  v«»l.  xx.  No.  2,  p.  fd.  pl.s.  I.  ti. 
1896.  Orbicrfta  tirropnni,  Gregory.  Quart.  Journ.  (ie«»l.  Sik-.  |^)udon.  vol.  li.  p.  272. 
1896.  t^phiuirxa  rfuttntu,  iJrejror)".  i»p.  .sup.  rit..  p.  274. 
1896.  Erhinopftni  fninkiti.  <jrejror>\  «»p.  jam  eit..  p.  274.  pi.  xi.  tijrs.  2*i.  '2b.  2<*.  and  :i. 

(irej^jry  ha**  publishe<l  notes  on  the  synonymy  ai  this  sj)ecies.'  He  lub*<*s  his  placing  of  a Nnic/art« 
under  the  synonymy  of  arroj^tra  u|mui  finding  in  stunecalices  no  septa  correspoiuling  to  the  lastcycle 
of  cofftje,  while  in  other  systems  or  in  pnrtitnis  of  otfier  systems  the  .»H»pta  of  the  last  cycle  may  be  well 
develope<l,  i.  e..  he  tlestn>ys  the  .«-ixH*iti«'  distinction  establishe<l  by  Milne-Ivlwanls  &  Haime.  The 
figure  of  the  enlar>re<l  corallites  iriven  by  F>iK»r  (pi.  x.xxviin  .•*hows  three  comi)lete  cycling  of  8epta 
and  (M.>sta',  and  from  his  des«Tiption  and  tijrun*  there  can  U»  nt>  doubt  alxmt  his  having  ha<i  the  common 
small-i*elUHl  Or//iVW///  of  the  West  Intlies.  antl  that  it  is  th«*  same  as  the  MndrejHtrn  tinnn/nnx  of  Ellis  & 
Solander. 

H.  .^tanlev  <iar«liner*  identitieil  a  ct»ral  fn>m  Hotuma  lslan<l  in  the  S>uth  Pacific  an  ih^iiceUn 
ncrojttjni  <Linnjea**i:  he  adds  some  note.s  and  (»alls  attention  to  Kj*j)ers  ( Fort*»etzungen )  pi.  xxxviii, 
fig.  2.  1  have  not  seen  <ianiiner's  spe<*imens  and  do  not  kn<»w  how  <-lo8ely  they  ^e^»emble  those  from 
the  West  Indies,  but  we  do  know  that  Ks|)er's  s|>ecimens  came  from  the  West  Indies.  He  says 
concerning  his  specimens*  **Sie  konnnen  von  den  sudlichen  amerikanischen  Meeren."  We  i^an  1k.» 
sure  that  what  is  here  calle<l  OrhirtUn  nrmiHira  is  what  Ksi»er  (-alle^l  Madn-jufrn  arrojiora^  and  I  giispe<rt 
that  (iardiner's  (Prhirtlla  nrmjHtrn  is  a  <liffen'nt  sjHH'i«»s. 

The  remainder  of  the  syn<>nymy  is  extremely  j>erplexing  Un-aus*'  of  the  insufficient  descri[)tion 
of  the  sjiwies.  lack  of  figures,  or  that  the  types  arc  lost  or  c<»nfuse<l. 

fSj]thn*triia  nftiita  Duchassaing  <^l  Miehelotti.  The  si»ecimen  .•^>  lalieU*<l  in  Turin  is  a  rounde<l-head 
poHsessing  the  general  asinrt  of  (h'hireUn  arro/H^m:  the  t'alices  art*  small,  usually  2  mm.  in  diameter; 
the  septa  are  in  three  complete  cycles,  the  thini  cycle  l)tMng  very  small ;  the  costa?  are  as  in  Orhi- 
ct'lln  arnfpffra,  A  spc^cimen  labele<l  ()f/thajttnr'i  oUita  in  the  Musi'*um  d'Hi.'*toire  Xaturelle  at  Paris 
is  an  entirely  different  thing.     It  belonjfs  to  the  gentis  Sftima^ttrt'o  and  is  the  same  as  the  H*'lins(tr:ra 


*  Complex  RendiLv  .Vcad.  .<<i..  t.  xxvii.  p.  I««.">. 
2  Man.  Actin..  I>:i4.  p.  liii**. 

^Quart.  .lour.  G«'<»1.  Sh-.  I>»nd..  vol.  li.  lv*».  p.  ..'tj. 
^PriK-o*"*!.  7j^A.  SiM-.  I>ind.  for  isw.  pt.  m.  p.  7V2. 
•op.  cit.,  p.  2:i. 
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iihfJitn  t).  <fc  M.,  which  is  not  a  synonym  of  OrlnrrHa  (irro]K>ni,  as  Gregory  states  in  his  synonymy  of 
the  si)eeies. 

CyphnMnvn  cnshttn  Duncan.  The  tyix'  from  Bar)>n(la  i»reserviHl  in  tlit-  <"olle<'tion  of  the  Geological 
Society  of  London  is  a  s|H'cimen  of  Orhinlla  arrttpnm.  Some  of  the  st^pta  are  cribriform  almost  to  the 
corallite  wall,  while  others  extend  as  solid  lamelln'  far  into  the  corallite  <*avity  j<>ining  the  columella 
by  se])tal  processt»s;  in  fact,  the  columella  is  made  up  of  th(»s4»  processes.  The  corallite  walls  arc 
dense,  and  are  united  among  themselv<*s  by  costa'  which  ar<'  stout  and  corn^sjiond  to  all  cycles  of 
septa:  diameter  of  coralliti^s  .'» to  4  nun.,  usually  about  8.5.  Exotlu'i'a  well  develojHHl;  the  <lis.sepinients 
extend  straight  across  the  intercostal  spaces;  two  dissepiments  to  l.o  mm.  Distam^e  In^tween  corallites 
1  to  2  mm.,  usually  only  alxjut  1  mm.  Almost  any  c<»rallite  of  ( h'fiirrlfa  nrropont  will  show  the  septal 
}>eculiarities  of  Duncan's  (UiphoHtrira  rostnta,  so  Duncan's  s]XM'ies  is  the  exact  eipiivalent  of  the  former. 
A  s|>ecimen,  also  in  the  (Jeological  S<M*iety  of  I>(m<lon,  fn^m  Santo  Domingo,  si»ems  Ut  l)e  a  Sf}fen<istrni; 
the  corallites  are  jf)ined  by  a  vesicular  exotlieca  and  <liffer  in  other  ways  from  Duncan's  type.  The 
yiwcimens  identilied  l>y  (iregory  from  Barbados  as  Cuphaxtntu  ('omtat^t  are  OrhurJla  acropora.  The 
material  studied  by  him  is  in  the  British  Museum. 

Orbicdla  h/aditi  is,  according  to  Pourtales,^  probably  a  Sfjlewmtrat.  The  Soleua^trea  hyiulcn  of 
Duchassaing  is  a  Soleiuistrenj  as  an  examination  of  the  spiH'imens  in  Turin  Museum  showed,  and  is  not 
a  synonym  of  OrbicelUi  aerofmra,  as  Grt^gory  makes  it.  I  was  unable  to  tin<l  the  type  of  IhHaatnvn 
rtitulom  in  Turin,  and  a,s  the  work  of  Ducha^^saing  <Jt  Michelotti  is  throughout  so  poor,  the  spiH'ies 
can  not  1h^  determintMl,  so  sh(»uid  bediscarde<l  altogether.  CJregory  places  it  in  the  synonymy  of  Orl*. 
cicro;>ora,  and  .so  much  as  one  can  make  out  of  the  original  descri])tion  su[)iK)rt><  his  n»ference. 

Some  of  the  Hi)ecimen8  of  this  si>ecit>s  instead  of  being  rounded  heads,  or  more  or  less  explanate, 
are  small  columns.  One  specimen  from  tlie  elevated  reefs  of  Curavao  (K.  Martin  collection )  is  about 
90  nmi.  long  an<i  po.ssesses  a  maximum  diameter  of  25  mm.  Kxcept  in  form,  th(»re  is  nothing  abnormal. 
Plesinntrim  ranmt  Duntran,  from  Santo  Domingo,  is  absolutely  the  same  2^  this  growth  form  of  ihhicelhi 
a/TojHmi.  I  have  examined  the  type  in  the  col Uvt ion  of  the  Geological  S<H'iety  of  Lond<ai,  and  the 
officers  oi  the  society  have  kindly  sent  a  duplicate  to  the  U.  S.  National  Mus<nmi.  Hnfllocnmia  Ihnhafa 
Duncan  is  the  same  as  the  PlfxhMnra  vunmi  (tyi:>e,  coll.  Geol.  S(x\  Lond.).  Pht/Hoca^iid  urnlpfn 
Dun<'an  (non  Michelin)  var.  t^gnla  Dunc^an,  also  from  Santo  Domingo,  is  an  explanate*  form  of  OrhirHht 
acrojxrra.  Except  in  fonn,  it  poH«*sses  no  distinguishing  characteristics,  si/.e  of  corallites,  septa,  cost;e, 
columella,  exothe<*a,  and  endotheca  as  commonly  in  O.  acropora,  (Type,  coll.  Geol.  Soc.  lx>nd.; 
duplicate  in  U.  S.  National  Museum.)  < iregory '8isV/imo;)ora  franki^l  from  Barbados  is  only  a  specimen 
of  the  same  species.  At  first  I  thought  it  could  1h»  separattni  from  O.  acrop^fra  by  its  having  solid  walls, 
without  exotheca  between  the  corallites,  but  an  examination  of  the  splendid  suite  of  n^cent  sjHH'imens 
in  the  U.  S.  National  Museum  showe<l  this  to  l)e  <mly  an  individual  variation.  There  is  no  character 
by  which  it  can  he  separated  from  0.  acropora.  (Tyix*  in  British  Museum;  duplicate  in  U.  S.  National 
Museum. ) 

There  are  thrt^  specimens  of  this  spei'ies  in  the  collection  from  Porto  Rico;  the  largest  is  a  hea<l 
about  33  cm.  high  and  27  cm.  in  diameter.  The  calices  are  larger  than  is  usual  in  the  si)ecies,  usually 
4  to  4.5  mm.  in  diameter,  and  the  septa  are  thinner  than  usual.  The  members  of  the  first  and  8econ<l 
cycles  have  very  exsert  margins. 

From  Mayaguez. 

Family  F.\YII).4:  Gregory. 

Type  genus,  FariaOken. 

Salient  family  features  the  same  as  in  the  Orhicel/i<(a\,  exci»pt  that  repr(Klucti<m  is  hy  fwhn  or 
scfAal  budding. 

A  large  number  of  genera  belong  here,  e.  g.,  Goniastrea,  lYinruiMrea  {=FariUj<  Link,  i»ro  j)arte), 
Platygyra^  Lcpforia,  Stihoria,  Manicina,  etc. 

Verrill's  MiiawirliiiflH,^  in  my  opinion,  is  e<iual  to  Favidx.  It  has  been  shown  in  this  p>aper  that 
the  original  Mrantirina  of  I^amarck  is  not  the  Micaivlriua  of  Milne- Ed  wards  <fe  Haime,  Verrill,  Duncan, 
and  others;  therefore  the  fanuly  name  nmst  In?  change<l. 

The  group  of  genera  repre.-ent^Ml  l)y  Lithophi/Hi^i  {=,Scobmff'  Ilaime,  the  older  name),  Tt^/phyJluij 
Jf*/^«,  etc.,  }>robably  should  1h^  groufied  in  another,  but  closely  relat<.*<l,  family,  or  in  a  subfamily. 


1  Muji.  Omip.  ZcK.l..  111.  Cat.  N'o.  iv,  1871,  i».  77. 
-Proc.  Essex  Inst.,  vol.  iv,  No,  ix,  l.VliS,  p.  147. 
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0«]iai  FAYIA  Oken.  1815. 

Favia  fra^uxn  (R»pi*r).     PI.  viii. 

1766.  Madrrpam  ftnancw.  Pallas.  Elenrh.  Zooph..  p.  :i2\  ■  non-Linn;tus.  Syst.  Nat..  <m1.  x.  17.>.  p.  ?.0. 

1767.  MadrrjMtrtt  nttntui*  ipHr«i.  Linn:i'iLs  Sy««t.  Nat.,  ed.  xu.  t.  i.  p.  lJ7r». 

1797.  M(u1r€pt>m  fffiffum.  EspiT.  Pflanzrfilh..  Forteetz..  Th.  i.  p.  79.  pi.  LXiv.  fig^.  I  an<l  J.     ■  Non  }fiuirrj>*trfi  nnannf.  E^per. 

Pflanzenth..  pp.  l'ir'i-i:n.  pi.  xix.  • 
IM5.  Faria  nnntMj'  i|mp«-.  <>k»*n,  LA-hrb.  NatuiVi'.M-h.,  B<1.  i.  p.  »;7. 
1H16.  Aiftrfn  anana*,  Lamarck.  Hi>!.  Nat.  .Vnim.  ".  Vvrt..  t.  ii.  p.  .>.<». 

liCM.  Fnrin  urn  ipars..  Ehri'iitierp.  r,.r.  R«»th.  Mecr..  AMiaiKlI.  K  jrl.  Aka«l.  Wiw.  B»  rliu  inr  lSfc.».  p.  »?.». 
1M7.  PtimMrm  annnoi'.  Milne-KiUvanl- *^  HaiiDf.  <'i»iupt«->  Kfiulu^.  l.  x.wiii,  p.  4i*'>. 
1850.  P»tr*i*trfafmgum.  Milne-Bdwanls  A  Haimv.  .\nii.  .<<-i.  Nat..  :ii»*mv  ♦M-r..  Z<h>1..  l.  .xii.  p.  17:>. 
1861.  Favia  inrrrta,  Duehaieaing  iV  Michelotti.  MZ-m.  Corall.  Ant.,  p.  7-'>   t*i  rfprint».  pi.  x.  lie**.  IH.  14. 
1861.  ^hria  rt/arrtata,  Ducha.shAiiig  «.V  Mirholotti.  op.  <iip.  fit.,  p.  7»i.  pi.  x,  fi>f>.  17.  I'*. 
1871.  I^ivin  anann*.  P«.mrtal«*s.  111.  Cat.  Mus.  <'<>inp.  ZinA..  No.  iv,  p.  7-*». 
1895.  Fiiria  nnann*.  Grefr<»ry.  Quart.  Jour.  Ge<il.  S«m.*.  Lond..  vol.  i.i.  p.  .Viii. 

Thi.**  j»pei'ie?»  haj<  Ui«iially  been  known  by  the  naint*  h\trin  atmim:*,  \\\v  spwitit*  name  l)einj?  referred 
back  to  Pallas'p  Eleneha'*  Zoophytonim.  The  name  Mudrijufm  tttunms  was  not  available  for  this 
specie**,  ai"  Linnaeus  ha<l  alrea<ly  applie<l  it  to  a  i»aliiMjzoii'  <t»ral  fn»ni  <Tothlan<i.  now  known  as  Arfrmlarin 
nnann».  P»^>fesPor  LindstrTim  ha«*  ilisousse*!  the  name  as  applie<l  to  the  ff»ssil  spei*ie?«  in  his  "On  th^ 
Coral lia  Bah ica  of  LinnjeiL-."  *  After  Palla<  there  followe<l  vrreat  i-trnftision,  the  Baltic  fossil  andthe  West 
Indian  recent  species  bearing  the  same  name,  and  evidently  ninsidered  by  authors  t4»  \ye  the  name 
thing.  In  the  meantime  H**f>er  pn>jH).*«t»<l  the  name  MmlnjHtm  jnitjum  for  the  West  Indian  species. 
Therefore  the  nimnm'  of  Liniiiens  must  l>e  rostri<-te<i  to  the  fossil  si>ecies,  and  the  *mnmut  of  Pallas  must 
give  way  Xofragum  of  Es|x*r.  The  «-onfusion  i»f  nnitunn  is  still  greater  for  H««i»er,  although  he  renamed 
Pal la»«'s 'I /j'lii'w,  applied  the  same  name  to  a  sjieciesof  I>icfnjffviiin  fn>m  the  East  Indies,  now  known  as 
iPichMteiiia  pttniitn.  The  Exiiinnor'm  tuotmiit  «»f  Ehrenl>erg  is.  as  shown  by  an  examination  of  his 
tuaterial  in  the  Museum  fiir  Naturkunde  at  Berlin,  I>irfHj*-*vnt'i  .ttnkfsi. 

Esper's  tigures  and  the  desi'ription  <*(  frnijum  are  very  giMxl.  and  answer  jierfectly  to  the  ordinary 
Wt*st  Intlian  Fnr'm.  A  note  which  acromj>anii»s  the  tigun»s  in  the  Museum  of  Comparative  Zoology's 
«*opy,  and  which  j)resumably  was  made  by  PourtaKV.  states,  "This  set»ms  to  be  what  we  have  labeled 
F.  4tuaua*  throughout  the  collections." 

I  was  able  to  examine  the  tyj>es  of  Duchassaintr  cV  Mit-helotti's  Fur'ut  infrrtn  atuI  Fitria  coarctata 

in  Turin.     The  differemv  between  the  three  may  be  tabulate*!  thus: 

Faria  incertn  I).  «&  M Wall  bclwcvn  t'orHlliit">  not  thick:  (.-alieular  margin  not  elevated. 

Ffiria  ruardtUn  D.  «&  M Wall  betwocn  <i>rHllili>  not  thick:  (tilirular  margin  elevated. 

Fnrin  anamw  I.jtmarek WHin>etwe«*n  corallites  thick:  ealicular  margin  elevated. 

The  tirst  sjSecies  is  foundeil  <ni  a  s«jmewhat  worn  sjiecimen.  Another  worn  specimen,  grouping 
with  incertn,  is  labele<i  Farin  fmgnm.  The  serii*s  of  six  spe<*imens  |)osse:«?ed  by  Duchassaing  &  Miche- 
lotti,  had  they  studie<l  them  i"an»fully.  should  have  shown  them  that  they  were  <lealingwith  variations 
of  a  single  species,  to  whi«*h  they  attaclu*<l  four  different  names. 

There  is  in  the  V.  S.  Nati«»nal  MiL**enm  a  Miite  t»f  «»ver  S4^  re«vnt  sjHM'imens  fn»m  various  hx^alities 
in  the  West  Indian  n-gion.  Notes  on  the  variations  of  tln*se  s|HM-imens  may  Ik*  of  interest  in  am- 
nei'tion  with  the  synonymy  given  alK»ve.  First,  there  are  17  s|>e<'imens  from  the  islan<l  of  Curac.'aOf 
n>llei*te<l  by  the  AUmtnjx*  exj»e«iition  in  ISSS.  The  si»e<'imens  ari»  all  small  eiicnisting,  usually  capuli- 
form  r»r  subhemispherii-al  masses.  The  gn^test  distamv  across  a  col<niy  rarely  exeee<ls  45  nnn.  The 
i-alices  are  sulielliptii-al  or  are  deforme*!;  in  only  one  instam-e  did  I  tind  in<lii*ations  of  two  calicinal 
ivnterv  in  a  series,  ext\*pt  where  ti-ssion  is  in  progress.  Repn.xiucti<»n  is  by  si^ptal  bud<ling — lii«iion. 
The  calices  are  divide*!  into  .**ul)etiual  halves.  The  i-alii-es  are  not  very  long;  t>.5  mm.  in  length  by 
4. 5 line  breadth  is  large  for  one  in  which  there  is  no  evi<lence  of  the  Invinning  of  division.  There  are 
calices,  almost  circular,  only  '^  mm.  in  diameter.  The  thickness  of  the  walls  l)etween  coral lites  varies 
ver>'  much,  fnmi  merely  a  se{)arating  rim  to  1  mm.,  or  even  more.  The  elevation  of  the  itilicular 
margin  also  shoe's  great  variation.  It  may  not  l>e  m^ticeably  elevate*!,  or  it  may  form  the  rim  of  a 
truncate*!  *!efonne<l  cone,  standing  a  millimeter,  or  even  slightly  m«»re.  above  the  *lepression  l^etween 
adjoining  corallites.  The  septa  vary  l>etween  three  complete  **yt-les  an*!  very  nearly  f*mr  complete 
*"vcles:  «'ommon  num!)ers  are  from  thirtv-six  t*»  a  few  *>ver  fortv.     The  septal  cvcles  are  n*»t  dL^tinctlv 

K)fver».  K.  .•iven.'sk.  Vet.  .Vkud..  K«»rbandl..  Arg.  Lii.  l«>rt.  pp.d>.e29. 
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nmrked,  but  the  iiienilMTs  of  the  first  and  some  of  the  seeond  are  usually  larjrer  than  the  others.  The 
younjrest  septa  are  much  smaller  than  the  l)oun<liny:  older  ones.  The  amount  of  exsertness  and  ti.e 
thii'kness  of  the  se])ta  an*  variable,  Imt  the  septa  could  scarcely  ever  ])e  charact(»rized  as  very  thin, 
althijujrii  they  sometimes  are  quite  thin.  The  septal  manrins  are  irrc^jrularly  and  rather  jagge<lly 
<lentate,  and  l)ear  near  the  columella  an  irre>:ular.  ja^jjed,  paliform  tooth,  ("osta^  correspond  to  all 
septii  and  show  a  variation  in  size  corr<.»spondinj:  to  that  of  the  se]>ta;  they  are  rather  acute,  not  very 
or  only  fairly  prominent,  and  have  their  margins  ]>ointe<ily  dentate,  the  dentations  nn  the  costje?)eing 
■  more?  H'gular  than  those  on  the  septa.  The  columella  is  rather  large,  V4*ry  .*«|)ongy,  an<l  usually  fonns 
a  fiattish  bottj»m  to  the  fairly  deep  calice. 

From  east  of  Fort  Taylor,  Key  West  (Dr.  F/lwanl  Palmer,  rf>lU»ctor),  is  a  lot  of  :V2  specimens. 
These  in  general  <liffer  from  the  ('ura4,'aoan  siK'cimens  by  having  thinner  walls  Ix'twwn  the  corallites, 
1.5  mm.  iK'ing  about  the  average  thi<'kness;  in  some  si>et!imens  the  adjoining  calie<»s  an'  separated 
by  merely  a  rim,  by  having  the  calicular  margins  not  or  scarcely  ]>tT<'eptibly  elevated,  an<l  by  having 
very  often  narrow  corallites  with  a  tenden<'v  to  l)ei*onie  sinuous.  One  specimen  posHeK*»es  a  calice 
6  mm.  long  ami  le.ss  than  2  mm.  wide.  The  intergradation  In'twi^en  these  siHK'imenp  and  those 
from  CuravHo  is  seen  to  l)t»  i>erfect  when  some  si)ecimens  fnim  Key  West  i<*ollected  by  Hemphill)  ami 
Tort;iiga8  (colleitted  by  Palmer)  are  placed  l>etween  them.  Therc>  is  no  need  to  cite  more  specimens, 
except  one  from  St.  Thomas  (collected  by  the  Aihatnuw  exiHHlition).  This  specimen  would  Ix* 
referred  to  Faria  inccrtn  D.  <&  M.  It  is  an  irregularly  capuliform  mass  with  a  greater  diameter  of 
50  mm.,  a  lesf*er  of  46,  and  a  height  of  38.  It  has  the  general  appearance  of  the  ordinary  F,/nignin, 
except  that  over  the  whole  upi>er  surfat-e  of  the  colony  the  walls  art^  thin  and  simple.  Instances 
of  simple  walls  have  been  cited  l>efore,  but  in  no  cAse  did  such  occur  over  the  whole  upi)er  surface  of 
the  specimen.  Around  the  edg(»8  the  spetdmen  from  St.  Thomas  has  assumeii  the  form  of  wall  usually 
found  in  F.  fnujam,  so  that  if  one  had  a  piece  broken  from  the  e<lge,  e^i)ecially  at  one  particular  end, 
he  would  immediately  pronounce  it  F.  frtujvin. 

Fn)m  the  above  discussion  one  might  think  this  sinn-ies  has  no  criterional  <?haracters;  but  it  has, 
and  they  are  (piite  definite.  They  are:  (1)  The  size  i»nd  shajHi  of  the  crolony;  (2)  the  size  and  sha}M^ 
of  the  calices;  (3)  the  nimiber  of  thest^pta;  (4)  the  septal  dentations,  the  pali,  and  the  character  of 
the  columella.  This  gives  a  numl)er  of  characters,  and  thn)ws  over  only  the  basis  on  which  Duchas- 
saing  &  Michelotti  attempttnl  to  differentiate  the  sjKH'ie^. 

Verrill  has  describetl  3  si>e<nes  of  Fovia  from  Hartt's  Brazilian  collections.^  They  are  Favia 
leptophf/Ua,  Farln  (jraridity  and  Ftiria  atnferUt^  all  three  from  the  Abrolhos  Rt»efs.  We  have  in  the 
U.  S.  National  Museinn,  from  Brazil,  29  specimens  of  this  group  of  Favia^  and  upon  them  and  VerrilPs 
original  description  I  base  the  following  remarks.  The  features  by  which  the  sjiecies  would  Ik» 
separated  among  themselves  are: 

F.  Irpttiphf/Ua Soptu  24  to  ;tt).  nillci^f*  rinMibir  or  dotorjJUMl.  about  0.25  iucli  in  diAinoter. 

F.  grni*ifia Manfins  elevated  the  same  as  F.  IrptophiiUn.  except  that  there  are  four  complete  cyeles  of  si^pta. 

F.  confetiti PossesseM  narrow,  Iodk  meandriform  calices,  uMiially  series,  with  several  calicinal  centers. 

There  are  no  si)ecimens  of  F.  leptophijUn  in  the  I'.  S.  Naticmal  Museum.  The  other  two  sj)eities, 
in  my  mind,  grade  into  each  other,  showing  a  variation  in  jmiminence  of  calicular  margins  and  thick- 
ness of  wall  between  adjoining  corallites  similar  to  what  has  In^en  des<!riV)ed  for  F.  fnigum.  The 
essential  specific  chara<*ters  are  il)  the  numl)er  of  septa,  usually  at  least  four  com pU  ;e  cycles — i.  e.. 
they  are  more  numerous  than  in  F.  fnignm:  (2)  the  cali<'es  are  nearly  always  larger,  or  at  least  longer, 
than  in  frag^tnn,  and  may  l)e  so  hmg  and  sinuous  that  they  art^  meandriform:  when  the  calicular 
margins  are  fn*e  and  elevated,  they  rise  peri^endicularly  from  the  common  surface  of  the  corallum; 
(3)  the  septal  <lentalions  seem  very  nuich  more  regular  than  in  F./nnjiiin.  There  are  points  of  resem- 
blance between  fragnm  and  the  Brazilian  spe<'ies,  but  the  two  sei»ni  to  me  very  distinct.  I  would 
suggest  that  of  Verrill's  two  names,  grnndn  and  rnnfertti^  applied  to  the  Brazilian  sjiecies.  rnhferta  l>e 
suppressed  and  graviihi  l>e  use<l  as  the  spiM-ific  di^ignatifm. 

As  J  have  seen  no  si>ecimens  of  F.  leptophi/lh^  1  can  exj)ress  no  opini4»n  u\Hm  it. 

The  three  si>ei'imens  of  Fnria  frnguni  in  the  Porto  Rican  collection  present  no  sjMH-ial  characters 
worthy  of  note.  The  size  of  one  is,  greater  diameter,  2<>  mm.;  lessi*r,  24  mm.:  height,  IH  mm.  T^^'o 
s|)ecimens,  preserved  in  alcoh(»l,  came  fnun  the  Playa  de  Ponce. 


»  Trans.  rouJi.  Acad.  Sci..  vol.  i.  1.H68.  pp.  X^\,  :tVi. 
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G«nii8  MAHICIHA  Ehrenberg.  1834. 
Manicina  areolata  ^Linn.  i.     PI.  i\\  ti^.  2  and  8. 

17'»>^.  Mtuirrpi/ni  nrrtttiUn,  Linnseao.  .Sysi.  NhI..  M.  x.  p.  795. 

17.H9.  Maflrctptfrti  msrawJriteg  (par><.  Esi»er.  Ptlaiizenth..  p.  76«bi««  =  M  i  -,m.  j,1.  iv.  nun  iv  A. 

IM-V  Mnandni  artttln,  Oken.  Lehrb.  NHtuixesfh.,  Bd.  i.  p.  70. 

IM6.  Mirnndrinn  nni)latn.  Lamarck.  Hist.  Nait.  Aniui.  s.  Vert.,  t.  ii.  p.  247. 

KU.  JT'iniWwa  hiitpMa.  Ehivnberg.  Cor.  Roth.  Me«'r..  x».»ian<!l.  Kjrl.  Akad.  Wiv*.  B<Tliii  i«»r  IKtl.  p.  :t»7. 

l^vU.  ManiHna  prtrruptn.  Ehrenbt'rj?.  op.  sup.  cit..  p.  327. 

ISH.  Maniriim   mani/^t,   EhrenlK-rjr.  op.   sup.   cit.,   p.   327.      Noii    Maniriun  ttrmintn   Khn-nU'iv  -  Tmrht/phpUia  fKOffrvffi 

I  Audouin  •.  M*  Milne- Edwanls  &,  Haime. 

1M9.  Mauu'iiin  raifurifnnrjti.  Milne-Kdward>  &  Haime.  Ann.  Jk-i.  Nat.,  3ieme  m't..  Z«Nii..  i.  xi.  [».  2>7. 

InU.  Mnnirinn  rn'*p*itn,  Duclia.<v>ainK  A:  Mirhelotii.  M(&m.  Corall.  Ant.,  p.  71  lof  iviirini  ,  sin."<Me>  «»i  .Miliie-tUiwanlsd:  Hairac. 

I'^Cl.  M'tnu'iwi  danai,  Ducha.>««ing  &  Michelotti.  op.  sup.  cit..  p.  74.  >jM-<'it>>  of  Mnnf-E<l\vard>  A  Haimv. 

1871.  Mnnirinn  itrotliitn.  Pourtal^.  111.  Cat.  Mus.  Comp.  Zool..  No.  iv.  p.  7_'. 

ls>0.  Matticinn  nreolata.  Pourtalt^.  Mem.  MU".  romp.  Zool..  vol.  vii.  No.  1.  pi.  v.  tiir^.   1-22  'all  !i*>.  i.  and  pi.  vi.  Ak>.  1-7 

•  all  figs.  I. 

l.HN<.  Manirino  art'Aatn,  \Vili«on.  Jour.  Mon>h..  vol.  ii.  No.  2.  pp.  191-252.  pl>.  i-vii. 

l*»9f>.  Mnnir'tna  arfntntn.  (ini^ory.  Quart.  Jour.  <»e*)l.  Soc.  Lond..  vol.  i.i.  pp.  2»J4-2ii.s. 

I'*y>.x  Mnnicina  lUiucf  nicti.  Gane.  John>  Hopkim^  I'niv.  Cire..  vol.  xv.  No.  121.  p.  lu. 

19U0.  Mnuicinn  jfiittrtnica,  (iane.  Proe.  U.  S.  Nat.  Mus..  vol.  XXII.  pp.  192,19:i. 

I'AKK  Mtiuinim  nnt^lata,  Vaufrhan.  Mon.  V.  S.  (K-ol.  Sar\'..  No.  xxxix.  pp.  ;i.*^40.  pi.  i.  rtj:'^.  2.3. 

The  typefti  of  Ehrenl^rjr's  species  were  studied  in  the  Mll^H*lml  fiir  Naturkunde,  in  BerUn,  and 
the  speeiniem*  of  Dueha^naing  &  Michelotti  were  studied  in  Turin.  <  iane'.-^  Manicina  pliocenim  ii*  pfaced 
in  the  synonymy  of  3/.  areolata^  as  a  remilt  of  comparison  «»f  liif^  ty]>i*  material  with  recent  speinmens  in 
the  U.  S.  National  Museum. 

From  Ensenada  Hr»nda,  Mayaguez.  and  Aguadilla.  a  ^^in};!**  ^}^>el*iIllen  from  ea(*h  place.  Those 
from  Mayaguez  and  Aguadilla  are  small  and  l)each-worn.  The  nne  from  Knsenada  flonda  i>  g<xxi.  and 
wa>*  pre8er\ed  in  alcohol.     Station  607ft,  off  St.  Thoma**,  Sail  KcK-k.  in  2(>  to  23  fathoms. 

G«nai  PLATTGTSA  Ehrenberg,  1884. 

isio.  Mxandra  (pare).  Oken.  Lehrb.  Naturge^'h..  pp.  6h  and  70. 

1^16.  Mrandrina  iparei,  Lamarck.  UL^t.  Nat.  Anim.  9.  Vert.,  t.  ii,  p.  244. 

IKU.  Mtrnndra  (pare»  v -i- subfreniu*  Pfatygifiti  "pan*);  Ehrenberx.  Cor.  Roth.  Meer..  Abhandl.  K'gl.  .Vkad.  WIsb.  Berlin  for 

li&l,  p.  323. 
1M'>.  Mmndrina  (parsi.  Dana,  Zooph.  Wilke«  Expl.  Exped..  p.  2d^. 
184H.  Mfawirina  +  CitUma,  Milne- Edward.«  <k  Haime,  (\>mpte«  Rendu8,  t.  xxvii,  p.  493. 
l's.'>7.  Mirandrina,  Milne- Ed wardi«  A:  Haime,  Hi.»it.  Nat.  Corall..  t.  ii,  p.  3sH  -^-nrlaria.  ibid,  p.  411. 
InM.  }i:efindnnn.  Dunean.  Jour.  Linn.  S<h*.  Ix)nd..vol.  xvni.  p.  88. 

The  namej*  ^feandrina  and  Mstandra  have  been  dL^|H)sed  of.  The  name  Platy^trra  Ehrenberg 
remain>i  to  be  considered.  EhrenU»rg  placed  the  following  species  in  the  subgenus  (as  rei*ognized  by 
him),  viz:  labtfritUhiai,  including  the  varieties  a  ieptochila  and  ^  fxtchychila;  lame/iiua,  sp.  nov. ; 
cerfhriformi*  Lamarck,  including  the  varieties  a  and  /H;  phrygia  Laman*k:  spatitmi,  .•'p.  nov.  I  made  a 
careful  study  of  most  of  the  original  specimens  referred  to  these  species  by  Ehrenlx*rg. 

There  are  six  specimens  in  the  Museum  fur  Naturkunde,  in  Berlin,  bearing  the  name  Mseandni 
( IHaiygimi)  lahyrinthica,  but  there  appear  to  be  four  distinct  species. 

1.  S|HH'imens  Nos.  682,  683,  and  687  are  Cceloria  labyrinthiformis  uf  Milne-E<lwanis  &  Haime.* 

2.  S|H.H*imen  No.  668,  var.  itavhijrhUa  YXir.^^Outloria  forsksclana  Mihie- Ed  wards  &  Haime.* 

8.  Specimen  No.  669.  No  l«»cality  is  given.  ^^M,filograna  Esp."  is  written  on  the  label  below 
the  name  given  by  Ehrenberg.  The  corallum  is  a  hea^l  deforme<l  by  I'ertain  parts  dying;  it  is  alx>ut 
160  mm.  high.  The  valleys  are  very  long  and  sinuous,  frequently  Winning  hharp  angles  in  the  sinuos- 
ities. Wall  between  the  .•*eriej<  thin  and  acute  at  top,  thickening  l)elow.  Depth  of  \*alley8  6.5  to  7  mm. 
C'ro.»««  section  of  colline  angular  above.  Septa,  12  to  15  cm.,  nearly  all  of  equal  size,  f>nly  <K^casionally 
a  small  or  rudimentary  one  between  a  pair  of  large  ones;  they  do  not  projet't  much  above  the  wall 
lietween  the  valleys.  The  septal  «lentations  are  sulje<iual,  exce]>t  tliat  the  lowest  is  often  much  lai^r 
than  the  others.  The-columella  is  formeil  of  septal  trabe<'ulie  and  lol)e8;  it  is  very  often  of  a  looee« 
sf>ongy  texture.     This  is  not  jUograna  Esper,  but  is  probably  n'nV/ij*  Ix»  Sueur  (=firigo»i  Danal. 

4.  Specimen  No.  671,  bears  **  M.  gmndilftfiaia  M.  E."  on  the  laliel  below  Ehren berg's  name. 
This  is  correct,  only  it  must  now  be  called  diroitn  of  Ellis  A  Solander. 

I  did  not  study  M.  Plaiygyrn  Inmelliua. 

t  Hint.  Nat.  Corall.,  t.  n.  p.  41S.  '•  Hi^t.  Nat.  Corrnll.,  t.  ii.  p.  414. 

ad-F.  C.  B.  19IM>— 2U 
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A/".  Plaiygyra  cerehnformis=  Diploria  cerehriformis  (Lam.)  *  which  must  be  called  Diploria  laby,  inthi- 
form  is  (Linn).* 

}f.  Plaiygyra  phryyia  =  Ijeptoria  phrytjia^  fide  Milne-Edwards  &  Haime. 

M.  Platygynt  sjnitio-fa  =  a  synonym  of  Dendrogyra  cyUndrus.  It  is  the  l>aHal  f>ortion  of  a  lai^ 
colmnn. 

Ehrenberp  had  in  his  Plaiygyra  8  species  now  distributed  among  5  genera:  Mstandrinny  2  species 
{not  Mnmdr ilia  Ljiinarck  IHOl);  i'lr.hria,  o  sixjcies;  Diplora^  1  species;  Leptoria,  1  species;  Dendrogyra^ 
1  species.  The  naim*  Mramfriiia  can  not  l>e  appHeil  to  any  of  these  forms.  The  order  of  the  publication 
of  these  genera,  except  Meandritxiy  is: 


Daidrogym  Ehrenberj?.  1^34. 
Diplorin  M ilnc-E*l wards  «i:  Haime  1848.2 
IjtjUorifi  Milric-P>hvard>tt  Hiiime  184H. 
("irloria  Milne-EdwHrrlNiV:  Haime  1818. 


Arranged  according  to  noquenoe  on  the  page. 


Ehrenljerg  in  his  treatmi;nt  of  Plaiygyra  lahyrinihica  makes  no  mention  of  the  West  Indian  forms, 
discussing  only  tho>c  fr-nn  the  Rtnl  Sea;  therefore  if  we  follow  his  publi.^hiHl  work,  the  former  nmst 
be  omitte<l.  The  name  Plaiygyra  must  Ik;  ust»d  instead  of  one  of  the  four  genera  above  noted.  Since 
Cxloria  comes  last  amonjr  tho>"e  proposed  by  Milne-Edwards  &  Haime,  I  substitute  Plaiygyra  for 
CsdoriOy  following  Dr.  Brug;reinann,  who,  in  his  "Corals  of  Rodriguez,"  *  shows  that  Plaiygyra  should 
take  the  place  of  Civloria^  and  nMnarks  that  the  type  si^ecies  is  the  MadrejMira  labyrinthica  from  the  Red 
Sea.     His  course,  in  my  opinion,  is  the  only  logical  one. 

PourtalSs*  was  the  first  of  whom  I  know  to  ])oint  out  the  difficulty  or  impossibility  of  separating 
Cseloria  and  Mivaiuiriua  ( Milne- E<lwanls  &  Haime).  Duncan  pla4-es  iWloria  as  a  suligenus  of  Mivan- 
drina.^  H.  Stanley  Oanliiier  has  ma<le  some  notes  on  the  relations  of  the  genera.*  I  am  find  no 
tangible  differemit^  In'twecn  the  two,  the  columellar  characters  l)eing  insufficient,  therefore  I  merge 
Csdoria  &ni\  Mivandriua  of  Milne- Ed  wards  &  Haime  into  a  single  genus  and  cjill  it  Plaiygyra  EhrenU^rg. 
If  the  West  Indian  si>ecies  can  not  be  r<"ferre<l  to  Plaiygyra,  they  must  nHreive  a  new  generic  designation. 

Platygryra  viridis  (Le  Sueur).     Pis.  ix,  x,  xi,  xii,  xin. 

• 

1786.  Madrepora  l<iltyriiUiiirti,  Ellis  A  Solander.  Nat.  Hist.  Zot»ph..  p.  160,  pi.  Xi-Vi,  tip*.  3.  4.    Non  Madrcpora  labyrinthiru . 

Pa' las.  1766. 
1797.  Madrepora  niuandrUcn.  var..  E^iht.  Ptlnnxcnth.  Fortsotz..  Tli.  i.  |».  101.  pi.  Lxxxvn  {fldt  Milne-Edwards  &  Haime). 
1820.  Meandrina  tdnumaf  I*e  Sm-ur,  Mora.  Miis.  Hist.  Nat.  Paris  t.  vi.  p.  27S.  pi.  xv,  Hk-  *:    *  van*,  liridia,  p.  279.  pi.  xv. 

tig.  r>;  nppnmi.  p.  2H0,  pi.  xv,  t\K.  6;  rubra.  [•.  'JSO.  pi.  xv.  fl>f.  7:  rineala.  p.  2K).  pi.  xv.  fig.  8.    N<»n  Madrepura 

sinuoMi,  Elli.w<&  ^)laiidi.>r.  17S*i,  nee  MiaudriHo  t-iiiiifnta.  C^uoy  A:  (taimard.  1S33. 
1820.  Meandiina  dedaira,  Le  Sueur,  op.  sup.  <?it.,  p.  '2S1,  pi.  xvi.  tig.  9. 
1820.  Mrandrina  Itibtjrinliiit'a,  Ia»  Sueur.  c»p.  sup.  eit.,  p.  28*2,  pi.  xvi,  flg.  10. 

1884.  Marandra  {Ptatyf/j/ra)  lahf/riiithica  ipars),  EhrenlK'rjr,  Cor.  Roth.  Meer.  .\hhandl.  K'kI-  Akad.  Wis**.  Berlin  for  1832, p. .S23. 
1846.  Mtandriua  i'triffom.  l>ana,  Zooph.  Wilkes  Expl.  ExjH'd..  p.  2.'>7,  pi.  xiv,  (ijps.  4rt.  46. 
1W9.  Mrandrina  IteicnHjiira,  Milne-Edwanis  <S:  Ilaime,  Ann.  Sei.  Nat..  :<iemc  m't.  Zool.,  t.  xi,  p.  •>!. 
1849.  Meandrina  Hiniumtmima.  Milne- E4lwards<&:  Ilairae.  op.  sup.  cit.,  p.  2si. 
1849.  Meandrina  gerrata,  Milne-Etlwnnls  &  Haime.  op.  sup.  cit..  p.  282. 
1849.  Meandrina  crowo,  Milne-Edwards  &  Haime.  op.  sup.  cit..  p.  282. 
1861.  t  Leptoria  itirrofjii/phica.  Duehaj^sainK  &  Miehelotti,  Mi^m.  Cor.  Ant.,  p.  75  «of  reprint  i. 
1861.  Leptoria fraffUut,  Ducha^sNiing  <&  Miehelotti,  op.  sup.  eit.,  p.  75. 

1880.  Mseandrina  stritjom,  Pourtah^s.  Mem.  Mus.  Comp.  Z<k>1..  vol.  vil,  No.  1,  pi.  ix.  flgn.  6-9. 
1880.  Msrandrinn  Irthj/riiithifornui;  I'ourtales,  op.  sup.  cit..  pi.  ix,  figs.  10-12. 
1886.  Mseandrina  ttriffomi,  Quelch,  Reef  Corals,  ('hallcnger  Exjk.  pp.  10.92. 
1886.  Mtrandrina  ttinitosiMima,  Quelch,  op.  nip.  cit.,  pp.  10,91. 
1886.  Mseandrina  labyriiUhica,  Quelch.  op.  sup.  cit.,  pp.  10,12.91. 
1886.  f Mseandrina  ffinuam,  Quelch,  op.  sup.  cit..  p.  12. 
1895.  Meandrina  filograna,  firegory.  Quart.  .lour.  (ie<»l.  Soc.  I»ndon.  vol.  u,  p.  26.'>.    The  synonymy  includes  two  species, 

Piaiygyra  riridi8i\\\i\  Vlatyiryra  divtwi  (Ell.  &,  Sol.) 
1898.  Mseandrina  k-fliofirana,  Vuughun,  Bull.  Mus.  Comp.  Zool..  vol.  xxvin.  No.  5,  p.  275. 
1901.  Meandrina  labyrinthim  +  ctnutphyllia,  Whitfield.  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  xiv,  pp.  221-222,  pis.  xxxi,  xxxii. 

In  the  preparation  of  the  above  synonymy  the  following  collections  have  been  studied:  The 
Ehrenberg  collection,  in  Berlin;  the  tyjH^s  and  other  specimens  of  Duchassaing  A  Miehelotti,  in  Turin; 
the  t>'pe8  of  the  four  species  of  Milne-Edwards  <fe  Haime,  in  the  Museum  d'Histoire  Naturelle,  Paris; 


>  See  paper  on  "  Some  fossil  corals  from  the  elevated  reefs  « III.  Cat  Mun.  Comp.  Zool..  No.  iv,  1871,  p.  78. 

of  Curasao.  Anibe,  and  Bonaire,  pp.  45-48,  Uour.  Linn.  Soc.  Lend.,  vol.  xvin,  1884,  p.  89. 

■'Comptes  Rendus,  t.  xxvii,  1848.  p.  498.  •Proe.  J5ool.  Sor.  Lond.,  toI.  for  1806.  p.  740. 
*Phll,  Trans.  Royal  8oc..  rol.  cLxrra.  187P.  p.  i7i. 
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Quelch'sand  Gregory's*  original  specimen:?,  in  the  British  Museum  (Natural  History);  and  the  excellent 
(!ollection  of  the  United  States  National  Museum,  which  pii-jsesr^es  Dana's  tyjx?  of  yfeandriim  xtrigofa. 

The  first  available  name  for  this  species  is  virldis  of  Le  Sueur.  The  name  Inhi/rinthira  of  Ellis  & 
Solander  can  not  be  used,  as  Pallas  had  applied  it  to  }f<i  lrt'p*tra  m:t:'iiuiriteA  Linna?us.  The  .<innoMi  of 
Le  Sueur  is  a  mLsidentification  of  the  Madrepora  siwiosa  of  Kllis  &  Solander,  so  it  can  not  be  used. 
The  next  nstne  is  var.  riridix  of  Le  Sueur.     The  varietal  name  is  here  raised  to  specitio  rank. 

There  are  over  20  specimens  of  the  Platygym  riridis  ^roup  in  the  T'.  S.  National  Museum.  Before 
procee<ling  to  a  discussion  of  the  specimens  it  would  l:>e  best  to  examine  Milne- Ed  wards  &  Haime's 
mode  of  classification  of  the  species  of  the  genus,  and  those  of  their  species  that  come  from  the  West 
Indies. 

Their  first  section  comprises  forms  with  **Le  polypier  formant  une  masse  fortement  gibl)euse  ou 
meme  lobee,"  which  comprisfts  ST.  fihygrana  (Eisper)  and  3f.  grnndiMaia  M.-K.  A  H.  (to  which  should 
be  added  M.  divosa  of  Ellis  &  Solander,  sp.).  The  second  division  ha<  "Le  polypier  fomiant  une 
masse  legcrement  gibbeuse''  (here  is  placed  M,  sHperjiciaiis) ;  the  thini  "  I^  jwlypier  formant  une  masse 
simplement  convexe  sans  gibbosites,"  and  contains  M.  heterogtrra,  M.  f-jtuosi^ima^  M.  fterrata,  and  M. 
croitiM.  Micandrirui  valida  and  M,  mami,io»a  Dana  are  placeil  in  the  "'es)^'ce^  douteuse»^'*  and  Meandrina 
strigoiut  Dana  is  referred  to  Coehrifi  as  a  doubtful  species. 

To  tabulate  the  characters  which  separate  heUroggniy  Kiuuofdmma,  errata,  and  cra»9a: 

M.  heierogjfra rorallum  convex,  oblong:  12  to  U  septa  to  cm.,  usually  equal:  width  of  valleys,  6  mm.: 

depth.  4  or  5. 
J#.  ginuo8is8ima    .  ..The  points  of  difference  given  by  Milne- Ed  wards  &  Haime  are  the  subspheroidal  form. 

the  septa  crow. led  and  alternating  in  nize.  narrow  ab<»ve  and  enlarging  in  the 

interior  of  the  valley**.    Valleys  nearly  a  cHrntimt-ltT  wide. 

M.  ffrrata Would  he  <ieparated  from  preceding  by  having  valleys  T  mm.  wide  and  5  mm.  deep. 

M.  cmma Form  as  in  hfim>(jyrn,  otherwise  rcMfmbling  ^imuMtiivima,  except  that  the  mlumella  i* 

greatly  developed  and  valleys  are  7  mm.  wide  and  :j  or  1  mm.  de^.'fi. 

Milne- Exl wards  &  Haime  have  based  their  division  of  these  forms  into  4  species  on  the  following 
characters:  (I)  The  corallum  being  elongate  or  subspheroidal;  (2)  the  septa  lx»ing  all  of  the  same  size 
ur  alternately  larger  and  smaller;  (3)  the  collines  being  rounded  above  or  acute;  {4)  the  width  of  the 
valleys  ranging  between  6  mm.  and  1  cm.  in  width  and  3  to  5  mm.  in  depth.  Minor  im|iortan(*e  is 
laid  on  the  septal  dentations  and  the  development  of  the  columella.  1  came  to  the  C4.)nclusi<»n  that  we 
have  to  deal  with  a  single  species  from  an  examination  of  the  Ducha^saing-Michelotti  material  in 
Turin,  and  again  to  the  same  conclusion  from  a  study  of  the  .specimens  of  Milne- Edwards  &  Haime  in 
Paris  and  the  specimens  in  the  British  Museum.  I  shall  now  describe  in  detail  a  single  spei-imen 
from  Belize,  Honduras  (collected  by  A.  E.  Morlan). 

The  specimen  is  about  23.5  cm.  long  by  19  cm.  wide  on  the  flattish  base,  and  approximately  10 
cm.  high;  i.  e.,  the  form  is  oblong.  On  one  end  the  valleys  are  extremely  sinuous,  while  on  the 
other  they  are  usually  [>arallel,  running  perpendicular  to  the  axis  of  elongation  of  the  colony,  and 
show  verv  few  sinuosities.  The  width  of  the  vallevs  varies  from  4.5  mm.  to  9  mm.;  i.  e.,  in  width  of 
valleys  this  specimen  takes  in  all  species.  The  depth  of  the  valleys  varies  from  2  mm.  to  6  mm.;  this 
specimen  shows  depths  of  valleys  both  lesser  and  greater  than  the  extremes  recorde<l  by  Milne- 
Ed  wartls  *fc  Haime  in  their  characterization  of  the  species.  The  walls  between  the  valleys  are  solid,  but 
may  vary  somewhat  in  thickness.  The  septa  pmbably  present  the  greatest  variation  of  any  element  of 
the  corallum.  For  long  distances  there  may  be  only  large  septa,  with  no  hint  of  smaller  septa  Ijetween 
them,  whereas  on  other  portions  of  the  surface  the  alternation  of  larger  and  smaller  is  perfectly 
regular.  A  place  where  there  are  only  larger  septa  shows  twelve  to  the  centimeter  on  one  side  of  the 
roiline  and  thirteen  un  the  other.  In  another  place,  where  there  is  fairly  regular  alternation  of  larger 
and  smaller,  there  are  fourteen  larger  and  thirteen  smaller  to  the  centimeter.  These  measurements 
cover  all  the  four  so-called  species.  The  septa  may  be  narrow  at  the  top,  sloping  downward  into  the 
l)Ottom  of  the  valley,  thus  giving  the  colline  a  triangular  profile,  or  they  may  arch  gently  over  the  top 
of  the  colline  and  have  their  inner  margins  fall  perpendicularly  to  the  top  of  the  paliform  lobe  at  the 
liase.  The  paliform  lobes  may  be  entirely  suppresse<i  or  they  may  be  greatly  developed,  but  whenever 
the  inner  margins  of  the  septa  fall  perptendicularly  to  the  bottom  of  the  valley  the  paliform  lobes  are 
well  developed.  The  septal  dentations  are  usually  quite  regular,  and  are  like  the  teeth  of  a  saw  ( *'eD 
scie'*),  but  there  may  occasionally  be  slight  irregularities.  The  columella  varies  much.  It  may 
rv^nsist  of  weak,  spongy  ralicinal  oent^rF,  «v»h  pair  connected  bya  «eptiiro,  reprp«»ntatirp  of  a  lamellar 
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<*oluin«*lla,  or  ii  siKHi^ry  foliiinclla  may  W  very  ronsidenibly  devi4oix^<l,  EinlotlKH^a  \h  well  developeil 
ami  <piite  vesicular;  the  <lish«e]»inientg  are  thin. 

Jt  is  evident  tliat  this  one  H]>efimen,e?c<'ei>t  in  the  matter  of  f<»rm,  l•^^mI>ri^*eHallof  the  fourabove- 
disi'UsstMl  sp<H-ies.  Whether  a  ('<)ral  head  is  spheroidally  rounded  alx)ve  or  somewhat  elongated  in  one 
<lirtH*ti<»n  is  so  inueli  a  matter  of  pure  chance,  de|)en<lin>f  upon  the  object  t<>  which  it  is  attache<l,  etc., 
that  no  one  would  think  of  st^paratinjj  species  on  that  basit*. 

It  s<vms  to  me  that  yfnuinhiun  sniMTfirialis  i*i  Milne-F^UvanisA  Haime,  judging;  from  the  specimen 

1  saw  in  I*aris,  may  Ix^long  here,  but  acronlinvr  to  their  description  it  is  a  synonym  of  ^f.  clivma.  To 
what  spi'cies  it  should  be  refern^l  de|)ends  u|H)n  whether  the  surface  of  the  corallum  is  thrown  into 
lol)es.  In  my  notes  on  the  Paris  s|>ecinjcns  1  have  plact*<l  it  in  the  synonymy  of  Mxandrina  strigitsa^ 
and  have  added  **si»pta  to  cm.  h^  ail  of  the  same  size;  width  of  valleys.  4  to  6  mm.,  depth  only  about 

2  mm,;  columella,  lamellar,  interrupte<1,  surroumleil  by  very  little  vesicular  tissue."  However, 
»ui^rficiali)*  may  l>elong  under  rlinmn  of  Ellis  &  Solander. 

The  Jjiplorid  jnifjillx  of  Ducha.Msaing  6c  \Ii<'helotti  is  the  same  as  Mtvwidriim  Ufteroijyra ^  and  falls 
into  the  synonymy  of  P,  rlrifHs.  I  am  not  jHwitive  as  to  what  should  l>e  done  with  their  Leptoria 
hierogbjphini,  but  probably  it  also  should  1h'  placed  in  the  synonymy  of  viridi^. 

The  Mwandriwi  kihtfrinthifoniiis  and  .\fnandrhnt  strigosa  tigure<l  by  PourtaK»s  in  the  Florida  Reefs 
(Morals'  are  tlie  same  si>ecies.  The  Inhiji'luthiinmih  has  lower  collines  an<l  the  8c»pta  are  more  broadly 
rounde<l  over  the  summits  of  the  collines,  while  in  MrigoM,  the  septa  have  a  temlency  to  be  almost 
angular  where  they  cross  the  wall.  The  palifonn  lolx*s  are  representcnl  as  l>eing  fully  develope<l  in 
strigowt.  The  amount  of  variation  «>f  eacih  of  the.<<*  features  in  a  single  corallum  ha^  already  })een 
pointe<l  out. 

A  few  notes  on  the  variation  of  some  other  s|»ecimens  should  1k»  adde<l.  There  is  a  specimen, 
the  lahifritdhifonnift  Xy\n.%  from  P^*Jtern  Dry  Ktwks,  Florida  (coUecttsl  by  Palmer),  that  1  thought 
could  Ikj  kept  st'jmrate  from  the  other  siKvimens,  In^caust*  tlie  septal  dentations  art*  not  8aw-to<-)tluHl 
("en  s<'ie''),  but  often  are  rather  hmg  spines,  or  they  may  even  l)e  forkeil.  We  {wssess  from  Ber- 
muda a  single  sjn'cimen,  in  which  lH)th  ty|H»s  of  dentation  exist,  though  in  this  the  teeth  are  usually 
longer  than  in  tht*  majority  of  sjiecimens,  but  it  is  not  abnormal  and  the  jxassage  to  the  usual  condition 
is  |)erfe<*t. 

It  seems  .scarcely  nect»ssary  t<»  expand  thesi'  notes  of  irharacters  ami  variation  further.  Quelch 
has  ina<le  extremely  interesting  remarks  in  his  report  on  the  Challenger  reef  corals  (pp.  91-94).  He 
recognizes  Mtrnndr'nm  lahijr'ndhicn,  Mivnndrnm  siiiiioKlH.^iin<i,  an<l  Mtvnudrhui  tdngfrni,  with  the  remark  that 
xinuosmi  1)1(1  may  be  only  '*a  very  thick  and  hard  triangular  walle<l  variety'*  of  Mrigom.  I  go  further 
than  he  and  place  the  labgrinthira  or  lnhifnnthiforiuin  in  the  same  sjiecie^,  but  three  usually  good 
varieties  may  l>e  rwognizwl,  in  thi'  line  of  Quelch's  sejttirati^m  into  three  si>ecies. 

This  si>ecies  can  be  defined  only  in  lerms  of  its  variation.  One  charai*ter  seems  absolutely  inva- 
riable, i.  e.,  the  form  of  the  uppi^r  surface;  it  is  uniformly  rounde^l  and  never  thrown  into  gibl)osities. 

There  is  one  laiye,  fine  s[)e<*imen  in  the  collection  from  Mayaguez,  Porto  Rico.  It  is  a  tmifonnly 
rounde<l  head,  with  no  giblH>sities,  35  cm.  high  and  52.5  cm.  in  diameter.  The  bai<e  is  flattish.  The 
valleys  an»  very  long  and  usually  sinuous,  wi<lth  from  5  to  8  nun.,  usually  H  mm.  wide,  depth  4  mm. 
or  less.  The  collines  may  be  nnuKled  or  subacute,  wall  U^tween  series  is  thick  or  thin  along  the 
.Mummit,  com^mct  and  usually  st4»ut.  The  numlHT<>f  se|>ta  to  the  centimeter  is  variable;  a  connmni 
scheme  is  alK>ut  14  large  septa,  with  a  varying  numlier  of  smaller  ones.  In  one  instance  there  are  14 
large  and  13  small,  in  another  14  large  and  7  small,  in  another  17  large*  and  no  small.  The  S(*]>tal 
dentations  are  strong,  a(!Ute  saw-t4K)tlMHl,  and  fairly  regular.  The  |Mliform  lobes  are  well  developi*d. 
Columella  fairly  well  <lev<Ooj)ed,  siMUigy,  sometimes  showing  a  lamellar  clement  along  the  middle. 


»Mcin.  Mils.  <'<>mp.  Z<m>1..  vol.  vn,  Nn.  1,  1«8U. 


THE    STONY    <M)RALS    OF    THK    PoRTo    KUAN    WATERS.  809 

Family  A(tAKICn).+:  Verrill. 

G«iiai  SIBERASTREA  de  BlainviUe.  1830. 

The  synonymy  of  tliis  k**"ii**  i-**  fully  <"«nisi<U»n'<l  in  my  P^xviu*  and  Iv<)wt*r  <)li};(K;ene  Coraln  of  the 
rnit«Hl  States.* 

Siderastrea  radians  (Palla.^i.     PI.  w;  pi.  vvi.  fi>r.  2. 

1766.  Mwln-pitra  radian*,  I'ttlluN,  EU-noh.  Z<H»pli..  pp.  :fJ2-:fc»:i. 

1767.  MadreiUfTii  a^truitef,  Linnani.s  Sy.«»t.  Nat..  kh\.  xii.  p.  l'27r..  noii  PhIIhs.  17tj«;. 
1786.  Madrrpora  ijaUuuii,  YAWsAi  Solander.  Nat.  Hist.  Zooph..  p.  l«y*.  pi.  xr.vm,  tiif.  7. 
1801.  Asirea  gaUixi-n,  Lamarck,  Syst.  Anim.  .v  Vert.,  p.  ;i71. 

1815.  Attraea  nu/masfteu  (utririte*,  Oken,  Ix*hrb.  Natui>;es<*l»..  B<!.  1.  p.  «w). 
1830.  Agtrea  [SideraMrea)  gaUixta,  de  Blainvillo.  Diet.  S<*i.  Nat.,  t.  LX.  p.  33.S. 

1834.  AMrani  antroUe*,  Ehrenberj?.  Cor.  Roth.  Meer..  Al>handl.  K'jfl.  Akad.  Wiss.  Berlin  for  1H32.  p.  319.    Non  Explmtaria 

gidaxt'a  EhrcnlierK  —(.*yphnslrira  mriguiji  Miliie-Etlwanls  A:  Haime. 
1846.  Sidrrina  fjalaxrn,  Dana.  Z<M>ph.  Wilkes  Expl.  Exp*.**!.,  p.  Jls.  pi.  x.  hgs.  12,  l'2b.  l'2c  inou  i\^,  12a,  12J). 
1880.  SuUmuftrara i/alojna.  Pourtales.  Mem.  Mum.  Comp.  Zool.,  vol.  vii.  pt.  1,  pi.  xr.  figs.  14-21,  pi.  xv.  figs,  1-12. 

1895.  AMrsea  rn/limui,  Gregon.'.  Quart.  Jour.  Gi»ol.  .*mx-.  Lond..  vol  li.  p.  277. 

Linnieus  described  a  Mndrep*/r(i  astroiten  in  Systeina  Natura*,  tnl.  .v,  p.  796,  but  the  description  is 
not  sufficient  for  even  approximate  identification.  The  only  reference  in  the  synonymy  that  I  have 
been  able  to  verify  is  the  one  to  Sloane's  Janiaitu  i  vol.  i,  p.  54,  pi.  .xxi,  hipi:*  nutroltes  s.  tdeUaritt).  I  can 
not  identify  this  figurt».  When  Pallas's  description  of  M.  nufhiHs  is  taken  together  with  iSelwi's  figures 
(pi.  c.xii,  figs.  12,  14,  17,  18),  one  can  Ik*  n*a.«onably  sure  of  the  identification  l>eing  correct.  The 
Miulrepora  antroUem  of  the  twelfth  eilition  of  Linna*us  is  the  same  as  the  -V.  rmlian)*  of  Pallas.  It 
appears  to  me  that  aMroUea  of  lanna'us  must  l»edroppt*<l  altogether,  ami  that  nuilfm:*  of  Pallas  must  be 
adopted. 

There  is  one  excellent  six*cimen  of  this  species  in  the  colkvtion  fn>ni  Mayaguez.  It  is  an 
explanate  mass,  sulxjiuulrangular  in  horixontai  outline;  the  greatest  ili.'^tance  a4'ro»«4  is  alxnit  11  cm., 
lesser  about  10  cm.,  ami  about  2  cm.  thick. 

Siderastrea  siderea  (Ellis  <&  Solander).     PI.  xiv,  tig.  1,  2;  pi.  \vi,  tig.  1. 

1786.  Madrepora  ridirca,  Ellix^  Solander.  Nat.  Hist.  Zooph..  p.  168.  pi.  xlix.  liic.  2. 

1816.  Aftren  nderca,  Lamarek.  Hist.  Nat.  .\nim.  s.  Vert.,  t.  n.  p.  267. 

1830.  Aslrrti  (Sitltnutreu)  tidrrm.  de  Hlainville.  Diet.  Sci.  Nat.,  t.  i.x.  p.  :»>. 

1834.  Aftrsra  tricophyOa.  Ehrenbenc.  f'or.   Roth.  Meer..  Ahhandl.   K>I.    Akad.  Wiss.  Berlin   for  1832,  p.  319  ijUle  Milne- 

'Bd wards  &,  Haime  i. 

1816.  Paronia  fidcrea,  Dana,  Zooph.  Wilkes  Expl.  Exped..  p.  331. 

1850.  Sidtniftrea  ridtrni,  Milne-Edwards  A  Haime.  Ann.  J?ci.  Nat..  3ieme  ser.,  Zool.,  i.  xn,  p.  141. 

1857.  AMrtea  gidereti,  Milne- Ed wanis  <&  Haime,  Hist.  Nat.  rorall..  t.  n.  p.  .'309,  pi.  D7.  fig.  2. 

1863.  Sidaxutrxa  crennlatti  var.  antiOanim  Dunean.  Quart.  Jour.  Geol.  Soc.  I^ondon.  vol.  xix.  p.  43.^. 

1863.  SUlertUtnm  gmndin.  Duncan,  op.  sup,  «'it.,  p.  441.  pi.  xvi,  figs.  5a,  hb. 

1871.  SideragtrsM  riderea,  Pourtal^,  111.  (?at.  Mus.  Ctjmp.  Z«k)1..  No.  iv.  p.  mi. 

1896.  Aftr^ra  ndrrra,  Gpegor>-.  Quart.  Jour.  Geol.  Jmx-.  London,  vol.  LI,  p.  27H. 

<Tregory  plaires  SUiennftrfa  ffiofxM^i  Milni^Edwards  &  Haime  doubtfully  in  the  synonymy  of  this 
species.  From  the  original  de8<'ription  of  the  s|)e<nes  I  would  judge  that  it  is  not  a  synonym  of 
S.  ftiderea.  Sideruj^rau  Mellatn  of  Verrill,  from  Brazil,  is  a  di8tin<*t  sj)e<'ies,  and  does  not  lielong  in  the 
synonymy  of  «S'.  triderea.  It  usually  pixssesses  four  complete  cycles  of  septa,  but  in  mf)st  of  its  characters 
it  resembles  S.  radiatv*  more  closely.  The  up|)er  jKjrtions  of  the  septa  are  fiattene<l,  as  in  the  latter 
species.  The  calices  may  fonn  short  series,  sometimes  are  even  meandriform.  The  examination  of 
a  lai^e  suite  in  the  V.  S.  National  Museum  leads  me  to  the  ctmclusion  that  it  is  a  valid  species. 

There  are  two  splendid  8pe<*imens  of  .s*.  Miderea  in  the  Porto  Rican  <*ollection.  The  larger  is  a  head, 
possessing  a  greater  diameter  of  about  20  cm.,  a  lesser  of  alnuit  14  cm.,  and  a  height  of  15 4-  cm.  The 
specimen  grew  over  the  surface  of  a  mass  of  the  same  species  and  the  thickness  of  this  mass  is  included 
in  the  measurement  of  the  thickness  of  the  spei-imen. 

Usually  the  leading  distinction  l)etween  SideroMraat  mdiauM  and  Sidercutrsexi  siderea  is  considered 
to  be  that  the  latter  possesses  four  c*omplete  cycles  of  septa,  whereas  the  former  has  the  fourth  cycle 


1  Men.  U.  8.  Geol.  Sur..  No.  xxxix,  1900,  p.  IM.    See  also  "Some  fomil  corals  from  the  elevated  reefs  of  Curava<».    et<*. 
Samml.  desGeoloK.  Reichs.  Mus..  Leiden,  ser.  n,  Bd.  ii.  Heft  1,  Leiden.  190}.  pp.  60,  61. 
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incomplete.     This  distinction  is  especially  useful  when  only  sinriinens  for  sectioning  can  be  prcK*un'<i, 
such  as  those  fnini  elevated  coral  n^efs.     But  there  are  other  differences  probably  more  important. 


S.  radians. 

Upper  portion  of  the  .soptal  mar|fin».  between 

calicti.**,  Hut. 
Calices  defonncd:  oi^casionally  .siibhcxagonal  or 

roundeil. 

('ontllitfs  diametLTH  3  mm.  l»y  1  or  2.5  mm.,  or 
j       oven  smaller. 

(?ali('ular  foKsa.  septal  margins  per(>endlcular  to 

h.irizontal  i»lane  through  b'lttom  of  callc**. 
Septa,  fourth  cycle  incomplete. 
Columella,  solid. 


S.  siderea. 


SubttiMite. 
Subhexaffonal. 

Five  mm.  by  4  or  LA.  (KTa-sionally  cmly  3  or  3.5 

mm.  in  diameter. 
Septal  margins  h1o[K'  to  the  )N>ttC)m  of  the  calic- 

ular  fos.*;H. 
Fourth  cy<'le  nearly  always  complete. 
Papillary. 


The  characters  that  first  strike  one's  eye  are  the  relatively  smaller  calices  of  radiaiifj  their 
more  deformed  outlines,  and  the  flatness  of  the  upper  portions  of  the  septal  margins  l)etween  calices. 
Besides,  radiaus  seems  to  l)e  more  explanate  in  mode  of  growth  and  to  form  smaller  masses.  *S'.  siderea 
quite  often  fonns  rather  large  heads. 

From  Culebra. 

G«nui  AGASICIA  Lamarok,  1801.     ( -;  UKDABIA -r  MTCEDIVK,  Oken,  1815.) 
Ag^aricia  elephantotus  (Pallas).     PI.  .wii,  Ag.  1. 

1776.  Madn-pora  fhpfiantotti*,  I'alljLM,  Elench.  Zfjoph.,  p.  290. 

178C.  }fadr< jH/ra  cuntlhita,  Klliy  &  Solander,  Nat.  Hist.  Zooph.,  p.  157,  pi.  XLH  (both  figures). 

1791.  Miidr(pi>m  rundlaln,  E-per.  Pflanzcnth.  Fortsetz.,  Th.  r,  p.  83,  pi.  i..\vii  (figs,  copied  from  Ellis  A  Solander). 

1?01.  Aynricin  cnrnlUiin,  Lamarck,  Syst.  Anim.  s.  Vert.,  p.  373. 

1815.  Myadium  ttephnufotm*,  Oken,  Lehrb.  Naturgesoh.,  Zool.,  Th.  i,  p.  69. 

1815.  Mycedium  raculUxtum,  Oken.  op.  sup.  cit.,  p.  69. 

1846.  Myctdia  rucullnUi,  Dana.  Zooph.  Wilkc»«  Expl.  Expe<l.,  p.  3:J9. 

1851.  Myccdhint  tUphantf^ui*.  >rilne-Edwanls  A  Haime,  Ann.  Sci.  Nat.,  3ieme  hOt.,  ZoiA.,  t.  xv.  p.  131, 

1860.  Mycedium  rlep/mntotuif.  M  ilne- Ed  wards  (k  Haime,  Hist.  Nat.  Corall..  t.  in.  p.  74. 

Gregory  j>lat;es  Mijccdia  /ragilw  Dana  in  the  syiu)nynjy  of  this  sj^ecies,  but  so  far  as  my  obser\*ationH 
go  the  two  are  distinct. 

One  yonn^  si>efimen  in  the  collection  is  referre<l  to  this  s]H»cies.  It  is  a  thin  lamina;  the  gn»ater 
distance  across  is  Ii8  mm.,  and  the  lesser  26  mm.  The  jmrent  corallite  is  not  situate<l  centrally,  hut 
near  one  edjre,  on  the  lowest  part  of  the  lamina,  i.  e.,  it  is  sunken.  The  sjKM'imen  does  not  agree 
precisely  with  the  characterization  given  by  .Milne-Pxiwanls  tfe  Haime.  In  one  calice  there  are  ten 
large,  exsert,  e<]ual  septa;  in  each  of  three  l<K'uli  between  j)airs  of  these*  largi»r  st^pta  are  three  septa, 
one  larger  septum  with  a  smaller  septum  on  each  side;  in  each  of  the  remaining  seven  lotaili  is  one 
small  septum.  The  total  numl)er  of  septa  is  twenty-six.  The  lai^»r  st'pta  an^  prominent,  esi:)ecially 
around  the  calicular  fossa.     This  specimen  agrees  with  the  figure  given  by  Ellis  <fe  Solander. 

From  station  (iOUO,  off  Culebra,  Culebritas  light-house.    Bathymetric  occurrence,  16  fathoms. 

Ag^aricia  sf>.     Pis.  xviii,  xix. 

This  is  a  unifacial  Ayaric'at^  exhibiting  features  similar  to  those  of  Mndreporn  nndntn  Ellis  <fe 
Solander,  Atjitricki  atjurlciU'H  (Linnjeus),  and  Af/arlvui  elephantotus  (Pallas).  My  opinion  is  that  it 
shouhl  be  referreil  to  -I.  ayitrkdea  and  i)robably  placc^l  in  var.  undata  of  Ellis  *&  Solander. 

The  following  is  the  descri{>tion  <»f  }fndrrjHH'ii  nndnfa: 

*'Madrepora  foliarea  exj>lanata  <-oncatenata,  stt'llis  serialibus,  ambulacris  intra  Stellas  elevatis: 
carinis  rotundatiscrassis.  Tab.  40.  Corallium  latum,  j)lamnn,  elegantissimuin,  album,  .subtus  subtilis- 
sinje  striatum.  Stelbe  oblongjc:  centra  obloiiga,  sul)soluta,  elevata.  Ambulacra  extra  Stellas  depn»ssa, 
planiuscula,  taiuleni  intra  s(*rieMi  stellaniin  elevata  in  carinas  cras-sas  rotundata-s." 

In  the  largest  s[)ecimen  the  <listanre  Ix'twet-n  caiicinal  centers  in  a  series  is  usually  alxuit  3  mm.; 
the  distance  from  the  top  of  a  ridge  1k»1ow  a  series  to  the  top  of  a  ridge  l>elow  the  next  series  varies 
from  5  to  9  mm.    The  septa  and  septo-co.'itie  an.'  usual  iy  nithtT  n*gularly  alternately  larger  and  smaller, 
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around  a  (talicinal  (.•enter  fn)m  10  tt>  20  larjrer  and  &.<  many  nnialler,  but  the  larger  are  not  ho  prominent 
a8  in  A.  ehphnntotna.  The  edgen  of  thin  siKM*iinen  are  somewhat  n»flecte<l,  and  that  may  have  an 
influence  on  the  api>earance  <»f  the  j»eri<*>*. 

The  mo?!t  strikinjr  differfuci^  l>et\vei.*ii  it  an<l  the  usual  Afjurina  atjancitetf  are:  The  distance 
lietween  e(>llineH  in  the  latter  is  usually  not  S4>  jfn»at,  from  4.o  mm.,  or  even  less,  to  about  6  mm.; 
the  summits  of  the  <*ollines  in  .1.  agnririten  are  ib^ually  more  acute;  and  there  are  in  A.  agariciUs^ 
usually,  not  so  many  s<*pta  t<»  the  calice,  alx)Ut  13  larpe  and  as  many  small.  The  laminate  corallum 
of  A.  agnrifitm  is  usually  thicker. 

The  spe<"imen  here  diM'Usse<l  (MjrrcsiMinds  well  to  Milne- Jylwanls  iV  Haime's  characterization  of 
Mijtrditnn  efephantofnn^  but  it  does  not  ajrrce  with  the  characterization  by  Pallas  or  the  figure  given 
bv  Ellis  cS:  S^jlander. 

From  station  HOIK),  off  Culebni.  Culebrita'^  light-house,     liathymetric  cH-currenee,  16  fathoms. 

Ag>€Lricia  cailleti  (Duchassaing  tV  Michelotti).     PI.  xx. 

IWV'i.  Myi^'diiiiii  cfii/Ifii,  DiKrhavviiiifi:  tfc  Micholotti.  Suj».  M«'-in.  Corall.  Ant..  ]*.  *>  tof  n'i>nnti. 
1874.  }ff/r*dhnn  miUfti.  PourtHK*"..  111.  Tat.  Mu*..  rmnp.  Z<h)I..  Nh.  vill.  \k  44.  i»l.  IX.  lijfs.  1,  J. 

<in^^ory '  plax-es  this  ,»*|)ecies  in  the  synonymy  of  A.  eiephantotUM  with  the  remark  that  it  appears  to 
l>e  a  deei)er  water  variety  of  the  typical  .1.  tlpphanlntnu.  The  suites  <^>f  si^ecimens  in  the  United  States 
Nati(mal  Museum  do  not  show  intergradation;  therefore  I  have  kept  the  two  forms  separate.  The 
distinguishing  feature  <>f  .1.  mUUti  is.  the  fronds  are  disse<*te<l  and  the  divisions  are  crispate.  The 
calices  are  unifacial. 

From  .station  H07U,  off  St.  Tlujmas.  Sail  K<H*k.  There  are  seven  g<M>d  sjjecimena  of  this  species  in 
the  colUM.'tion.     Bathvmetric  twcurrem-e.  2t>  t«»  23  fathoms. 

Genus  BATHTACTI8  Moieley,  1881.^ 
Bathyactis  symmetrica  (Pourtales).     IM.  i.  figs.  7,  7/*,  7//. 

1>71.  Fuit'iin  »'jinnitlrirn,  1\mitu\\v>.  111.  Cat.  Mu-.  ('mnii.  Z<m»]..  No,  iv.  p.  M\,  pi.  vil,  figs".  •').  »l, 

l^^l.   Iti'thfi'i'tiA  ^tiniii.'lru'n.  M<»x'l<-y.  Ih'vp  >«'a  Cnr.il^  (.'hallfiiirer  Kei»<>rt'«.  |»i».  1h«»-190,  '1  tijfs.  in  U'Xl.  pi,  X.  fiK».  l-13a. 

The  diameter  «»f  an  avenivre-si/ed  .«-iH*cimen  is  .s.S  mm.  The  Iwm'  is  imjHM'forate,  horizontal,  with 
<listinct  but  not  very  j^rominent  <-o^tie  corn*sjM)ndinjr  to  all  septa.  The  six  cost;e  of  the  first  cycle  are 
slightly  hipjer  tlian  those  of  the  s<»cond,  tln>>e  nf  the  thinl  are  still  smaller,  and  th(x»e  of  the  fourth 
are  Very  small.  The  members  •>!  the  first  ami  se<*nnd  art*  prolonge<l  to  the  center  of  the  lja«?.  The 
wall  is  thin  and  is  minutely  gi-anulateil,  even  l>etwt*en  the  costa.*.  The  septa  art*  imperforate  in  six 
distinct  systems,  and  each  system  contains  tour  <-vclt»s.  The  mendn'rs  of  the  first  cycle  are  indejiendent 
oi  the  other  sef>ta  an<l  join  directly  to  the  columella.  The  memlH.*rs  <if  the  se<*<md  cycle  are  also 
prol<>njie<l  to  the  <-nlumella.  The  memlK»rs  nf  the  third  cy<*le  fu.«e  to  the  sidi^  of  thi»se  of  the  second 
4|uite  near  the  columella,  and  tlios**  of  the  f(Mirth  fuse  to  the  sides  of  the  thinl  a  little  nean*r  the  wall 
than  theei»lumella.  Thus  then'  isa<li>tinct  group  of  septa  In'tWivn  each  juiir  of  septa  of  the  first  cycle. 
The  H'i»lal  nian^ins  arespinosely  tlentate,  the  dentations  somewhat  flattene«l  in  a  plane  iK»ri)endicular  to 
the  septal  [»lane.  There  may  U*  ^rranulations  on  the  «l«'ntations.  The  fu>ion  of  the  septa  into  gnmps 
is  afi»'ci*Ml  Ity  .-ynapticula.  but  the  syna]»ti<*ula  an*  not  confine<l  to  tln»s*'  places.  They  are  fairly 
abundant. 

The  calicular  fos.-a  is  shallow.     Theiv  i>  a  >mall.  weak,  insignilicaiit  false  ("olumella. 

Five  sjK'cimens  were  obtained  l»y  the  Fish  Coinmission,  all  in  very  giMxl  condition. 

It  s<*ems  to  nie  that  P'tui-talc^'s  .b////r////y ;//»////'/  jHitn-fi,  who.^»  systematic  iM)sition  has  l)een  much 
del»iitc»<l,  probably  is  closely  related  to  this  siKM-ies. 

From  station  li(>)9,  Mavairuez  llarb.  ir.     Bathvnietri*-  <M-currence,  22.'>  to  231  fathoms. 


U^uart.  .I<mrn.  (it'ol,  <•«•.  I^mkIom.  vi»I.  i.i.  l^'.C*.  p.  jsi. 

-Aft<*r  this  pa|H.'r  ha<l  Konv  to  pn-^s  it  vva>  iliM'ovcit.^i  that  lUUhmu^lh  Kunnmlricfi  had  Infii  wrongly  designated 
•*/'/a>'  rijt"  nixiMi.  Page  'Ml  was  courtcoU'.ly  n-printtil  by  tho  <.ii»vernnu'nt  Printing  Office,  but  it  will  be  necessary  for  the 
reader  l<«  make  the  folh)wing  additional  ct>rrertion>:  <>n  p.  290.  line  1<»,  f«»r  J>ia*eris  read  Baihi/artif:  p.  290,  line  17,  for 
"  I>ini»  rli'"  r.i/'im  tk'iuX  Itnlhthutiit  ftiimnutnca:  p.  2i»l,  linc>22in  table,  (nr  Dhu^  ri*  rru^pa  PtnirtaUsTi.'Ad  lUUhyactU  fymnutrica 
( I*inirti0.!>\\  p,  :{p.»,  under  pi.  i.  afliT  fig.  7.  7ri,  Ih.  fr»r  Wdftritt  crinjHi  I'ourtaU*  read  Bathyadh  ityuitmincti  (PourtaUit):  pi.  i.  in 
legt'iMl  at  lK»ti<»ni.  for  "  DiatKriif"  read  Bat'iyiwtii'. 
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Family  ISOPORII).^,  noni.  iiov. 

Thia  imiiie  is  i>roiK>j*e<.l  to  take  the  place  of  MtidnjMiridu. 

Oenns  I80P0SA  Stader,  1878. 

17ft8.  }fiUfjH}ra  (parsi.  LiiiiuiMis.  Syst.  Nut..  «mI.  x.  p.  7'»». 

n6G.  Madr  jHtrac  ninnnalw  I'parsi.  Piillas,  Kli'ncli.  Z(M»ph..  p.  '21\K 

1707.  MadrfiHtra  (pars),  Liiiiiu'U.s.  Syst.  Nat.,  fd.  xii.  p.  VU'l. 

Al>su.  ill  part,  <»f  Rs|kt.  I'llaii/AMitliion-;  Kills  iV:  SolancliT.  Naluml  Ili-^ttiry  of  ZiMjphylt's:  ami  Lauian-k.  Syslouu'  ties 

.Vniiiiaux  satis  Vortrbn-s. 
1816.  MndrtfHfm,  lAwnnnk.  Hist.  Nat.  .Viiiin.  s.  VtTt..  t.  ii.  p.  277. 

ISM.  H(i<nt]M>rtt,  Klimihrix.  ('t»r.  Kotli.  Mtvr.,  Abliaiull.  K'ix\.  .Vkatl.  Wis-.  lit-rliu  for  ls:rj.  p.  :fj:i  t.iioii  (K*  HlaiiivilU'i. 
187S.  fnojuim  (as  sul»Kt*tiU'^i.  .*^tuiltT.  .Moiiat*>lMT.  .Vkad.  \Vi>s.  HiTliii  1S7S.  p.  .W). 
IKycj.  KtinKitlrtponi,  U'lnntoriiatfnn*.  l\tlii>ttarhijit,  Ij*}Hdin'imthiis.  /.«f»/#/*/ii.  Tiihtpin'ti.t'i>niHumthtts.  lihnffiiH-ifathiif' <Hi^s\i]>i^vi\vTU}^ 

Brook,  I'al.  t.it'iiiiM  Madrc|N»ra.  p.  '*2. 

Ilrook  liju*  iKiinttHl  out  (op.  c\x.,  [>.  22)  tliat  iimu*  (►!  tin*  H|Kvk".<  at  i»n*>t'rit  calU^l  Muffrejtont  \v**n* 
included  ill  the  Liuna'au  Mmin-ftuni.  Tlie  Mtvlrcpora  imiricat'twiMi  plaetMl  in  .\flli*'jHjrti.  What  we  now 
call  3/a</r(7>o/v/ wan  sul)?*tMjii(»ntly  in.<«'rted  in  tlie  ori;;inal  Linna>an  ^mius.  and  later  tin*  iiiHerte<l  |>art 
was  made  the  tyi»e  of  Mndrv^Htrn  when  it  wa.*^  sulnliviihMl.  This  is  apiiiist  all  rules  for  nonienclature. 
The  name  Mtt<iirfH)ra  can  not  1k»  cmpl(»ye<l  as  by  Ihina.  Milne-F^lwanls  it  Ilaime.  and  later  authors. 
Ift'terojHtni  Khrenl>erv:  can  not  Ik*  tis^'d,  lH*caus<'  tic  Hlainville  ha<l  previou.sjy  applied  the  name  to  a 
genus  of  Bryozjwi.  The  fir.-*t  available  name  known  to  me  is  Isitfrnm  Studer,  applied  in  a  sul)^*neric 
sense.  I  proiM>se  heri^  to  elevate  it  tojreneric  rank.  Stu«ler  inchidi^l  two  siKH'it*s  in  it — }f(i(lrrjH,rn 
lahrufiti  an«l  ytmhrpnnt  mrarin,  lM)th  of  l>ana — <lej-iji:natinjr  neither  one  as  a  tyjK*. 

The  tyi)e  sjHM'ies  of  Mttdrcfuna  miij^t  Ih^  .<«*lecte<l  from  the  orijiinal.  list  of  siHvies  of  Linn:ens, 
hut  I  have  not  studied  the  jjeneric  hi.**tory  »>f  all  the  siK»cie>  t»>  tletennine  the  one  to  which  the  name 
MadrefHjrn  should  be  attached. 

Isopora  muricata  (Linnjeus).     l*ls.  .\.vi-x.\vii. 

17JH.  MiUt'itnni  murirala  (parsi.  Liiui:(>ii«.  Syst.  Nat..  i'<l.  x.  p.  7'.«'_». 

1707.  Miulniumi  mtirimtn  (pars-.  Liiuiii'ii>.  Syst.  Nat.,  t'll.  xii.  p.  1J7'.>. 

18W5.  Minirfpnrn  muririit'i  i  with  .synonymy ).  lir<H»k,  I'at.  (Jni.  Miuln-porji.  pp.  ^2^.^-^.iLK 

1896.  Madre}M/m  murifiitn,  <fri'K'»ry.  W'l'^rt.  .lour.  <;ool.  .<or.  L(»tk1oii.  vt»l.  i.i.  pp.  •jxl-'.:s2. 

After  havinjr  examine<l  very  extensive  suites  <»f  sinrimens  of  this  siH*<"ie.'^,  and  having  stuilitsl  the 
material  in  the  British  Miiscmn  antl  most  of  ]>ticha.ssiin>r  *&  Michelotti's  types  in  Turin,  I  have  reached 
the  same  c<niclusion  as  r>rook,  subsct|iicntly  rciteratecl  by  <ire^:ory,  i.  c.  at  pres**nt  wt*  know  only  one 
s|)ecies  «»f  Mmlri imr  i  from  the  Wc^^t  ln<lies.  and  this  may  conveniently  Ih'  dividtMl  into  thive/o/vz/.r  or 
varieticj-,  vi/,  innrirula  .w.  »..  (cnuirttrnis,  l^im.),  pruliftra,  an«l  pafnmta. 

I  pro|H)»«e  here  to  supi»h»ment  what  HnM»k  has  slid  on  tlw*  early  hi.-tory  of  the  nomenclature  t»f 
this  sjurcies. 

The  SiM'on<l  reference  triven  by  Linnieiij-  in  his  orij^inal  .»<ynonymy  of  Mlllrfumi  ninrlrnia  '  is  "Sloan 
jam.  1,  p.  ol,  t.  IS,  f.  .'{,  corallimn  aliMun  ]M>i-o.vinni  niaxinnim  mm-icatum."  The  ftill  title  of  the  work 
refcrretl  tt>  is  "  .V  voya^re  to  the  Islainl.'"'  of  MadiTa,  l»arba<los,  Nieves,  S.  ( 'hristopliers  and  Jamaica, 
with  the  natural  history  of  the  herl>s  and  trees,  four-foote<l  In-asts,  li.-^hes,  birds,  inM'<*t.s  reptiles,  etc., 
of  the  last  of  thi'se  i*<lands:  to  which  is  prelixe<l  an  introdtictitm  whenMn  is  an  accoimt  «»f  the  inhab- 
itants, air,  water,  diseases,  trade,  etc.,  of  that  place,  with  some  relations  concerning  the  neijrldx>rin^ 
continent,  and  islands  of  .Vmeri<-a.  lIlustratiHl  with  the  lij^ures  of  the  thin^rs  descrilH.'<l,  which  have 
not  Ix'nn  heretofore  envrraveil;  in  larj^e  copiK'r  plates  as  big  as  the  life.  r>y  Hans  Sloane,  M.  1).,  in  two 
volumes.  l^>n(h»n,  17(V.*."  This  old  book  pos.«jesses  a  ct>nsidend)le  numlR>r  of  fairly  giMnl  figun'S  of 
Jamaican  coraU  The  ligure  to  which  LimiaMis  makt»s  refen»n<'e,  pi.  IS,  tig.  :H,  i.^  the  typical  M(ulrviHjrn 
(U'rvicitntii<  of  I^imarck.  I'alliu*'- diviiU's  the  sjiecies  into  thn'e  varieties:  {a)  N'arietas  nutHK^t^  under 
which  refe rem  e  is  made  t«»  Browne's  Jamaica,  Sltiane'sCatalogtis  IMantannn  In.*>iuhe  Jamaica' (Limdon, 
1891),  and  Sloane's  Natural  History  of  Jamaica.     He  also  ri'fers  to  St»ba's  Thcsmrus.     I  do  not  know 


>Sy>l.  Nat..  imI.  X.  17.=»G,  p.  7vrj.  ■-  Kli-mh.  Z«N»ph.,  17ri«i,  pp.  :«7-;«l. 
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wliat  pi.  cviii,  fig.  t>,  represent**,  but  pi.  cxiv,  fi^r.  1,  is*  the  (*oiuinon  cerricurnif.  Knorr's  (Delicia* 
Xatun**)  pi.  All.  %.  1,  aljR>  n»fenv*l  to}»y  Palla.'^.  isthe  ^aIlu^  Knorr*:*  s«ys.  "Het  ir*  naraentlyk  <lit  eige 
zelve  Koraal  *l  welk  ))y  Sloaiie  Jaiuah*:!.  Tal».  xviii.  tig.  .*i,  t>nder<ien  Naam  van  C*oralliuni  album  ]>orueum 
muric-atum  maximum  gevtmden  wenl.  etr."  lOp.  <*it.,  p.  0. )  ifi)  Varietai*  cortnnhfMa.  Under  this, 
referenoi-  i<  made  to  Browne's  Jamaica,  p.  .'^Vil,  Xo.  r>,  Madreix>ra  maximn  compreA^,  palmata  and 
murii.'ata.  Bnnvne's  statt-s,  "This  irniw-  the  largt^t  of  all  iheroralline  sul><tam'e?»  fouml  about  Jamaica: 
it  i-»  met  with  in  lar^^  s^inirle  mit-se'*  «il  an  irregular  t-omjirt^sse*!  form,  which  sprea«l  into  broad,  flat 
lol>es  towanl  the  top."  i  (>]►.  et  lo**.  rit.  j  Bn»wne  n^iers  to  pi.  IS  of  Sloane':*  Nat.  Hi.<t.  of  Jamaica, 
but  he  stvms  to  me  to  me-an  j»l.  17.  liir.  •^.  '  ;'»  Keferentv  i.s  matle  to  Sloane'j?  Natural  Hi.story  of  Jamaica, 
Vol.  I.  p.  ."Ss,  n.  5,  tab.  17,  rig.  •'{,  wliich  i?  what  is  usually  denominated  MmlntMjni  jHifmatn.  Pallas 
.*»tates  **l>MMis:  Man*  Americ-anum  tS:  In»li<"um.'* 

Limueus  in  Syst.  Nat.,  e<l.  xii,  ]>p.  127i*,  l-SO.  again  irives  references  .•ihowinir  that  the  West  Indian 
f<»nns  were  include^l  in  MUhfMn'fi  mHrimtn  uow  translerre<l  t«»  Mttilri'iMtra,  foll»>wing  Pallas.  Ellis  & 
S»lander  includeil  the  West  Imlian  si»e«'ie>  in  in'iriititn.  Their  var.  tr  is 'V<'///-»//*ij/x  Laui.;  <$  has  for  a 
synonym  var.  .^  of  Pallas:  fL«*the  r«ii  Palla.<.  •►ry>»<i/m'r/'r  Lamarck.'  E^fiiter'ji  Mini rt'/njra  inn riifitn^  ^'as 
cijmpos*'*!  of  several  s]>e«-ies,  but  includi^l  the  \Ve>t  Indian  fonns.  In  the  Museum  CaK>nnianum  1797, 
p.  ♦>><,  usually  cre<lite«l  to  Humphreys,  the  name  muru^itn.  s<.»  far  a.<<  I  know,  is  for  the  lirst  time  attached 
definitely  to  the  West  Indian  sjH.vies.  Ihma.  Milne-fxlwanls  &  Ilaime.  and  suljsequent  writers  on 
corals  imtil  BnK>k  have  not  use«:l  the  name.  BnH>k  was  entirely  I'orrect  in  hb*  use  of  the  name.  The 
form  hitherto  iL^^ually  c:ille<l  <•»  rnVt^r/z/V  should  N*  the  typii-al  fonn  of  the  species.  * 

Isopora  muricata  s.  s.   •  =cervicomis  I^mk.  >.     PI.  xxi.  and  PI.  xxii,  rig.  2. 

Specimens  of  this  fonna  are  abundant.  It  is  charai-terizt^  by  lieing  hxisely  and  diffusely 
branche<l.  The  l>ranches  are  often  very  lontr.  Pourtales  has  publisheil  exivllent  figures  in  Agassiz's 
Florida  Coral  reefs.-' 

(\)llecte<l  off  tiallanlo  liiink.  tang,  of  Morilh«*  de  CaU)  Rojo.  ESE.  }  E.  9§  miles,  in  10  to  10* 
fathoms  t»f  water. 

Isopora  muricata /"/-//i"  prolifera  Lamarck.     PI.  xxii,  lig.  1:  and  Pis.  x.xiii,  .xxiv,  xxv. 

There  are  numenms  >j»ecimens  of  this  form.  It  «liffers  fn.»m  rervitt/mis  by  having  more  crowded 
branclu*s.  whi«*h  i>ften  sh«»w  indications  «il  fusing  into  fial»ellate  fnmds.  Culebra  is  .»ne  of  the  locali- 
ties where  this  was  foun-l.  The  siKM-injens  represente<l  by  plates  xxiii.  xxiv  and  xxv.  are  from  Dr>* 
Tortuira.-.  Florida  -Dr.  Elw.  Palmer.  ci»llertiiri 

Isopora  miiricata  fnmui  palmata  I^iuian-k.     Pis.  xxvi  and  xxvii. 

Fine  siH^^"imen>  of  this  f«irma  were  found  at  l>i>th  Mayaguez  and  Culebra.  The  largest  mesisures 
91  by  .V>.r>  rni.  aero?.s.     It  is  et)miK.»se«l  of  several  large  fan-shaiH.Hl  mas.-ics. 

It  seems  well  to  give  here  a  S4>mewhat  full  acoiunt  of  the  variations  of  M'tiitf/xn^j  muricata^ 
and  this  can  not  l»e  lietter  intriMhuiil  than  by  it  <{Uotation  fn»m  I5n.»ok*s*  di.*H'Ussion  of  fonna  pulmata. 

"The  majority  of  the  sjHvimens  which  have  e«inie  under  my  notice  ilo  imt  suggest  a  verj'  close 
allinity  tM  the  arlH»n*?Mt»nt  fi»niis  /•>••»/»>« ivi  and '>»•»/< -mvi/x.  iunl  for  s<»me  time  1  was  inclined  t4»  reganl 
them  a>  distin«t.  Neverihele<>  a  numl»er  •»!  intermediate  fornL<  «».rur.  ehietly  in  the  collection  of  the 
British  Mil-h'UUi.  \\hi«*h  apin^ar  to  n.*niler  it  ne«'i*<sary  to  reg:»nl  ail  a.s  varietii':-  of  one  species;  and 
there  ap[K*ars  little  ri»as«»n  to  doubt  that  the  ultimate  fonn  of  the  corallmn,  whether  flaMlate  or 
arlniresi-ent.  ir«  to  a  great  extt*nt  dei»endent  on  the  envin>nnient.  Tra»*ing  the  fn.mdose  and  vasiform 
siH.vimens,  without  branchlets.  Inick  to  .V.  j/roflf,,'»t,  the  rirst  step  is  seen  in  th<.»se  spei'imens  already 
referre^l  to.  in  which  the  I'our.M*  of  the  branches  eum|M»sing  the  fronds  is  inilicate<l  by  gn.»oves  in  the 
suriaiv.  In  other  s|H*cimens  the  branches,  thoutrh  ci»nriuent,  are  well  marke<l  at  the  a{)ex  of  the 
fri>nds,  and  an  incn'a.<e  in  the  >ize  of  the  axial  ci»rallites  is  generally  ol^servable  in  such  sjiecimens. 


iPrlaiLzenth.  F«»rt.'^'i/..  i»i».  4.>-Tt». 

-J.  E.  Duerdeii  ha>  «-»iiii.-  imen«Jliiijr  obM-Tvaiion;*  on  tht*  |«».»lyi»s  of  thw  s»iH.*cics*  in  Jour.  ln.-l.  Jam.,  vol.  ii.  No.  6.  I>ftl9. 
pp.  6-21 -OLM. 

•Mem.  MiL'-.  tV^uip.  Z«ni1..  voi,  vn.  No.  1.  pi.  xviii.  fljcr*.  l-tf  \all  (igs.t.  rtg.  1  rvpix-MenUt  a  typifal  branch. 
<Tlio  genus  Madivp«>ra.  1*»»«^.  pp.  "io.  "ir;. 
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Next  in  the  series  come  two  Challenger  Hpeciiuens  from  St.  Thoiiiaw,  whicli  show  the  chanu'tern  (if 
M.  proliffra  so  uumistakably  that  they  wen^  referre<l  t<.)  that  Hi>ei'it*s  by  Quelch.  In  one  of  these  the 
branches  fonn  a  coinplanate  but  not  solid  frond;  usually  from  2  to  5  branchlets  are  collecte<l  together 
in  flattene<l  groujis  aiid  fuse<l  together  laterally;  they  vary  from  7  to  12  mm.  in  thickness,  including 
wall.  Radial  corallites  spreading  at  an  angle  of  about  45°.  tubular,  with  an  oblique  aperture,  or 
nariform,  rather  umM]ual,  1  to  3.5  mm.  long,  with  immerse<l  ones  In^tween,  esi)ecially  in  the  line  of 
fusion.  The  other  specimen  lias  stouter  an<l  less  confluent  branches,  with  radial  corallitan  which,  in 
some  parts,  recall  the  condition  .^characteristic  of  3/.  cermcornis.*^ 

I  went  over  carefully,  in  the  British  Museum,  all  of  the  si>ecimens  U|Xin  which  Brook  base<l  hi> 
notes,  and  it  s(.H»med  to  me  tliat  his  conclusion  wiis  corrtn-t.  I  have  had  photographic  illastrationr< 
made  of  a  numl»er  of  s|>ecimens,  and  give  here  a  n'»sume  of  the  features  exhibited  by  them. 

PI.  XXII,  fig.  2,  is  the  end  of  a  branch,  20.5  cm.  long,  of  the  (rrrirornh  variety,  showing  several 
branchlets.  PI.  xx[  represents  a  sptHrimen.  37.5  cm.  high,  of  the  same  forma.  PI.  xxii,  tig.  1,  is  the 
end  of  a  branch  of  the  proli/era  varitjty,  showing  some  branchlets  slightly  fuseil  one  to  another. 
PI.  XXIV  rejiresents  another  specimen  of  prolifem,  39.5  cm.  high,  in  which  the  branches  and  branchlets 
are  sfMue what  crowde<.l  but  remain  sejmrate.  Si)ecimen,  \A.  xxiii,als(.)  ol  proUferafl^.^  cm.  high,  has 
the  branches  crowded  and  frequently  fuse<l  one  to  another  in  the  same  plane.'  PI.  xxv  represents  still 
another  specimen  of  prolifern,  51.3  cm.  high,  in  which  there  is  still  greater  fusion.  As  the  illustra- 
tion is  only  about  one-half  natural  size,  it  does  not  show  the  fusion  sc>  forcibly  as  the  s|>ecimen  itself. 
PI.  XXVI  represents  a  small  si)ecimen  of  pulmutay  greatest  length  23.2  cm.,  which  shows  the  courses 
of  the  small  branches  and  the  free  ends  of  branches  around  the  margin.  PI.  xxvii  represents  a  young 
8pe<*imen  of  jxilmatn,  bn*adth  14.8  cm.  Even  in  this  siH*cimen  faint  indications  of  comixment,  fuse<l 
branches  inav  Ix*  seen. 

These  plates,  together  with  the  ({notation  fmm  Bnx)k,  will  show  how  the  transformation  in 
form  takes  place.  Forma  rerrU'omln  (tnurictita  s.  s. )  stands  at  one  extreme,  and  forma  pdlmutn  stands 
at  the  other.  The  plates  published  by  Pourtales'  form  an  interesting  series  for  comparison  in  this 
connection.  * 

Family  PORITID^  Dana. 

G«na8  POBITES  Link,  1807. 

Porites  porites  (Pallas). 

1766,  Ooralliutn.  jtftrin  tftdlaih,  i'U\,  Si«ba.  Tlic***.,  t.  ni.  p.20'J.  pl.cix.  Hk-  H- 

1766.  Madrepora poritcf,  I*ulla.x  (parH).  Elench,  Z<H>\A\.,\K:i'2A. 

1885.  Porites  daxHtrin,  (Jivgory.  Quart.  Jour.  t.Jeol.  StK*.  Lontlou,  vol.  li.  ]».2H'J,  with  syn(»n>'my. 

The  reaH<jns  for  the  use  of  the  s|)ecilic  name  jtorlU's  prol)ably  should  l>e  stat^nl.  The  Mtulrqtani 
poritett  of  Pallas  was  not  appliinl  to  what  is  now  considere<l  a  s|H*cies  by  any  one,  but  would  apply  to 
any  Poriteji.  If  his  sjHM'ific  name  is  to  Ix*  retaineil  it  must  be  restricteil  to  some  oues|)ecies  included  in 
the  original  group  of  si)eci«s.  Milne-^klwa^ls  &  Haiine^  place  ^^  Miidrepomporiles  (pars)  Pallas"  in  the 
synonymy  of  Poriten  chivtiria  Lamarck,  and  also  i>lace  "Corallium  iM)ris  stellatis,  Sel>a,  Thes.  loc.  rer. 
nat.,  t.  Ill,  p.  202,  tab.  cix,  No.  11 "  in  the  synonymy  of  the  same  si)ecies.     Pallas  in  his  .synonymy  of 


»  Mem.  Mui*.  (kuup.  Zool.,  vol.  vii,  No.  1.  pis,  xvii-xix. 

*Siiire  this  nianuwript  was  prepared  l*rof.  J.  \V,  (iregory  has  puhll.«(lH'<l  a  i»ayHT  entitksl  "On  the  We.st-Iiidiaii  Spories 
of  MadreiK)ra"  (Ann.  and  Mag.  Nat.  Hist.,  7th  .Mi*r.,  vol.  vi,  No.  31.  July  1900,  pp.'20-31 ).  in  which  he  couoludes  that  the  three 
traditional  speeles  of  .Varfre/wra  Hh«>nld  he  recognized,  eonsidering  that  he  was  mistaken  in  the  opinion  e.xpres8if<l  in  his 
"  (k>nlribution8  to  the  Palax)ntoloKy  and  Physical  Geography  of  the  West  Indie.**."  Fnun  the  evidence  pn«sente<lin  ni\ 
own  diwuMsion  of  the  subject,  I  have  arrived  at  the  same  conclusion  a.s  BnKtk,  i.  e.,  it  seems  to  me  that  the  threv  do  inter- 
grade.  However,  I  l)clieve  in  the  retention  of  the  three  usually  recognized  fonns  of  the  siwiMes.  Whether  these  three 
formR  Hhould  Ik*  calhHl  siHM'ies,  fonns,  varieties,  or  sul»s;M*cies  depends  uinm  the  individual  detlnitions  t)f  the.se  word.s.  In 
my  opini(m  the  pn)[K.*r  treatment  1h  to  consider  all  of  these  formtt  as  one  Hiiecies.  because  of  intergradati<m,  and  that  as  the 
forms  are  usually  dlstin<;t  they  should  be  difTerentiatetl  and  dc>signated  by  names  of  value  subordinate  to  that  of  the  name 
species.  On  the  otlier  hand,  if  the  existence  of  not  very  numerous  s|KK'imens  indicating  intergnidation  is  not  considered 
sufficient  to  overthrow  a  si)ecie.«»,  the  three  fonns  should  be  considen'd  sptn-ie?*.  The  tiuestion  Ls  very  largely  one  of 
nomenclature.  Such  discussions  as  that  of  (iregory,  the  one  given  by  Duerden  in  the  .Tour.  Jamaica  IiLstitute.  vol.  ii. 
No.  6,  18W,  pp.  021,  (i22,  and  the  one  given  here  by  myself  aid  in  underst^inding  the  biology  of  tlu'se  forms,  no  matter 
by  what  n<mienclature  they  are  <lesigimt(Hl.    Duerden  could  find  nt>  difference  in  the  iK>lyps  of  the  thrtH'  forms. 

I  have  recently  seen,  in  inisKCssion  of  a  curio  vender  at  I*alm  Beach,  Florida,  a  collection  that  bridges  completely 
any  imaginable  gap  between  pnAi/t-rn  and  jmlnuita. 

»HiHt.  Nat.Corall.,  t.  hi,  18()0,  p.  175. 
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MntJ re})ora  jyoritff  c\te9  this  same  reference  to  Seba.  I  have,  therefore,  seized  npon  the  **(bm//ii/m, 
p^tris  stt'llatix''  of  Si'ba  as  the  type  of  Poritea  ^Mfritef  (Pallas).  Seba  states  that  the  coral  is  found  on  the 
sfhons  of  ('iiravao. 

I  have  n:*coirnize<l  only  one  i»pecies  of  branching  Porites  in  the  West  Indian  rt*^ion,  considering 
all  siK-ciiiuMis  that  show  intergra<lation  as  l>elonging  to  the  same  Sjiecies.  Practically  the  same  cou- 
rhwinii  wjus  reached  by  Kathbun.'  Pourtales  states  "Pontes  ctowinVi  an  I /wra/M  are  *  ♦  *  rather 
dilB<ult  to  distiniruish  by  any  constant  characters  derived  from  the  calicle,  a**  they  vary  tx>nsiderably 
in  the  sani**  sp«'ciinen.'*'  Grejiory  (op.  et  loc.  sup.  cit.)  has  combined  what  were  divided  *ato  two 
sixH-ies.  I  tind  the  treatment  accorde<l  the  species  by  Rathbun  excellent,  and  iiivite  esjXHrial  attention 
to  what  he  has  written  i sup.  cit.).  The  variation  of  this  species  is  enormous.  By  taking  individual 
colonies  or  isolate«l  s|Krimens  from  separate  localities,  the  number  of  "species"  could  be  multiplie<l 
indefinitely.  PI.  x.xix,  nnd  pi.  ii,  tig. 4,  represent  almost  the  extremes.  A  considerable  numl>er  of 
fairly  well  characterizetl  varieties  may  Ix^  recognized.  I  have  accordingly  divide<l  the  specimens  fn)m 
Porto  Kic<^)  int«»  thrive  "/orm.r,'*  and  have  illustrate<i  each  of  them. 

When  I  employ  the  spei'ific  designation  Pontes  poriUs  (Pallas)  without  platting  the  name  of  a 
forma  or  variety  after,  it  will  apply  to  any  of  the  branching  Pontes  from  the  West  Indian  re'^ion  with 
the  sjiecial  >eptal  arrangement  later  dest'riljed.  Usually,  however,  the  |>articular  forma  of  the  si^nnee 
will  be  imiicateil. 

1  had  hojjed  to  tin<l  in  the  V.  S.  National  .Museum  a  sjx^cimen  of  PorltfA  from  Cura<,'ao  that  would 
l>c  practically  a  <luplicate  of  the  spe<'imen  figured  by  Seba,  but  could  find  none,  though  there  are  .*»ome 
from  P'lorida.  We  have  from  Curacao  a  specimen  that  agrees  fairly  well  with  Seba's  figures,  ex(vpt 
the  branchc.*!  are  more  cn.iwde<i.  It  is  represented  on  pi.  x.wiii  by  illustrations  from  photographs. 
It  can  scarcely  l)e  referred  to  any  one  of  the  three  forma?  recognized  in  the  Porto  Rican  collection,  but 
resembles  furrntu  more  closely  than  it  does  clavaria.  The  calicular  structure  is  more  pronounce<lly  of 
the  jumtta  type.  There  are  either  five  or  six  pali,  but  without  taking  a  precise  census  five  seems  to 
l»e  the  more  common  numlx^r.  Six  is  the  usual  numljer  on  the  lower  portion  of  the  living  part  of  the 
corallum,  while  five  is  the  usual  number  on  the  ends  of  the  branches.  The  calices  are  superficial 
excei>t  near  and  on  the  ends  of  the  branches,  when*  they  are  fairly  deep.  Twelve  seems  to  be  the 
constant  number  of  septa.  The  calices  show  a  bilateral  symmetry.  At  oae  end  of  the  plane  of  sym- 
niciry  is  a  frt»e  septum  joining  directly  the  **columellar  tangle";'  at  the  other  is  a  septum  with  a 
scptiiiM  on  each  i-idc  of  it  and  l>ending  toward  it.  There  are  four  other  septa  on  each  side  of  the  plane 
of  synnnetry.  They  arc  fuse<l  together  and  to  '*the  columella  tangle"  in  jmirs.  This  arrangement  is 
not  «onstant.  In  one  calice  there  are  two  grouj)8  of  three  septa  each  and  three  groups  of  two  septa 
ea<h.  without  apjMirent  bilateral  symmetry,  but  this  arningement  can  l)e  easily  derived  from  the  usual* 
condition  by  the  solitary  directive  septum  joining  to  an  adjacent  j)air  of  septa.  This  wouM  make  the 
asymmetry  apf>an^nt  but  not  real.  There  is  a  palus  l)efore  each  group  of  septa,  and  often  there  is 
also  a  palus  h>efore  the  solitary  dinn'tive.  The  cohmiella  shows  three  conditions — the  columellar  axis 
may  l>e  c>pen,  there  may  be  a  sjwngy  n>lumella,  or  the  columella  may  he  tenninated  alK>ve  by  a 
tulH*n-le.  The  wall  is  wide  and  flattish  on  the  older  i»ortions  of  the  colony  and  thin  and  acute  on  the 
youuirer  porti  »ns  on  the  ends  of  the  branches.     The  u.<ual  <liameter  of  the  cali^'es  is  1.5  to  2  mm. 

This  s}>ecimen  has  lx*en  de.'H'ribed  in  considerable  detail,  l)ecause  it  may  l>en>ganleilas  something 
like  a  ty|>e  of  the  sp^H-ie.*; — it  is  a  tojxitype. 

The  calicular  structure  of  this  Curac^aoan  specimen  and  that  of  the  three  lonuie  subsequently 
n^'n-jnizcd  >hi»w  the  same  range  in  variation,  i.  e.,  numlx*r  and  arrangement  of  .<epta,  characteristics 
of  i»ali,  and  character  of  columella.  Usuallv  forma  ciararia  has  the  columella  terminated  al)ove  hv  a 
tulMMcIe,  but  nnt  always;  in  forma /«r/v;^/  then*  may  or  may  not  be  a  columellar  tubercle;  the  same  is 
true  ••I  forma  d'unriratn.  The.*^?  notes  on  variation  are  based  not  upon  tx>mparing  different  specimens 
hut  up  "U  comparing  the  calices  of  the  same  si>ecimen. 

The  description  of  the  calicular  stnicturt*  will  not  l>e  repeated  in  discussing  the  formw.* 


THt.  I\>ritidie.  Pnic.  U.  S.  Nat.  Mui«.,vol.  x.  1HS7.  pp.:Vi6-357 

-111.  Cat.  Mus.  ('<»mp.  Zo«j1..  No.  iv.  1871.  p.85. 

•Thi- »  r.pn*^.'*ir>;i  i^  U»rni\vo<!  fn»m  Bernard. 

•T\\i»  jijirr»".tinu  pniK'i>  on  the  ammgenient  and  development  of  septa  In  Foriiat  nhoaid  be  cited:  H.  M.  Bernard, 
•nri  (I,.'  strii'tnri'  of  purit*-".  with  Preiiniiiiary  N«»i«»«.  «»n  the  Soft  Partj«."  Joum.  Linn.  Sot^".  Lond..  vol.  xxvn.  1900.  pp. 
4'^7-.>l;^  pi.  :i.'>  1 11^.  S.  p.  4^2,  ^ives  a  diagram  that  ap:»'i»"-  to  the  septal  arranj^ment  of  Porittit  porit€9) ;  J.  E.  Duerden,  ••Order 
of  ApiH'aranee  of  the  Mesenteries  and  Si'pta  in  Mjulrepomria."  Johns  Hopkins  I'niv.  <Mrc..  v<»l.  XIX.  No.  146,  June.  1900. 
pp.  47-53. 
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Grejj^ory  has*  omitUHl  the  iiainet^  of  three  sfK»cios  that  nhoiild  Ik.'  pla(.u»<l  in  thin  synonymy.  Pontes 
pttlijmori^hus  Link '  is  simply  a  new  name  for  Madrtftora  porlten  (ti  Pallan.  Refereni^e  is  matle  to  pi.  xxi 
of  Kfl|K»r,  which  iH^lonjfs  in  the  Poritat  rJuraria  ^roup  of  I^aman^k,  ]>1.  xxi  a  in  (iiff(»rent.  The  genus 
J'orifes  thn^i*  not  date  fn)m  I^marck  1816,  hut  from  Link  1807.  The  tyiK*  sjKH'ies  is  Mtuheimra  jntrlhs 
Pallaij,  here  n-striot^i  and  i*alliHl  J^oritcx  j>orites  (  Pallas),  l^niarek  did  not  use  Porites  in  his  Systeme 
de,**  Animaux  sans  Vertebres,  1801.  The  other  spe<nes  omitted  by  (iregory  are  Poritejt  valida  Duchas- 
Maing  A  Miehelotti.'  and  Ptu'ite)*  uodifent  Khinzinger.***  liehl)erg  in  his  '*Neue  und  wenigi)ekannte 
Korallen"  *  says  that  Khmzinger's  /'.  nodi/era  is  probably  the  same  as  /'.  vlnrariaj  and  that  the  l<H*ahty, 
Ited  Sea,  as  givtMi  by  Khrenlxirg  and  Klunzinger,  is  erroneous.  1  studie<l  can^fully  the  figun»d  ty|H' 
of  nodiftrn  in  the  MiLst»um  fiir  Naturkunde,  Berlin,  and  in  my  opinion  nodi/era  and  rJamria  are  the 
Hame,  and  it  seems  to  me  njost  ])robable  that  RehlH»rg'H  suggestion  sa^  to  the  wnmg  locality  laKd 
becoming  attached  to  the  sj)e<'imen  is  eorre<rt. 

1  have  divided  this  specie-**,  as  representi^d  by  Porto  Riean  s|H»cimens,  into  three  form»,  viz, 
cUnnrin  and  furrata,  l)oth  of  I^nmrek,  and  divannitu  L«»  Sueur.  The  Porto  Ricau  specimens  do  not 
show  intergrailation  betwetm  the  three  fornue,  but  the  splendid  suites  in  the  United  States  Naticmal 
Museum  show  the  perfect  passage  of  one  form  into  another. 

Porites  -porites  forma  clavaria  I^marck.     PI.  xxix  and  PI.  xxxi,  fig.  2. 

There  are  five  s[H»cimens  of  the  form,  either  complete  colonitv  <ir  fragments*.  PI.  xxix,  repre- 
sents one  of  the  specimens  and  pi.  xxxi,  tig.  2,  the  calices  enlargetl.  Then*  are  no  indications  in  these 
specimens  ol  an  intergradation  with  forma  furcota,  the  larger  size  and  e^specially  the  more  swollen 
and  blunter  ends  of  the  brancha**  InMug  the  most  salient  <lifferen<'e  from  the  latter.  But  the  calices  also 
are  usually  different.  They  are  shallow,  dee|)er  on  the  ends  of  the  branches,  and  are  usually  2  mm. 
in  diameter.  A  columella,  n^prt»sente<i  by  atul)en'le  and  surrounthnl  by  six  pali,  is  usually  present. 
On  the  ends  of  the  branches,  where  the  calict»s  an*  deeiwr,  the  j>ali  are  not  so  well  developtnl. 

The  si»pta  are  jwrforate  lamelhe,  as  Bernanl  has  <le8(Til>e<l  them.*  The  height  t<.)  which  the 
epithec!a  rises  is  so  variable  that  no  importance  is  atta^^hc^l  to  it. 

From  Ensenada  Honda,  Culebra. 

Porites  porites  fnmm  furcata  I^man*k.     Pi.  xxx  ami  1*1.  xxxi,  fig.  1. 

The  brancht»s  of  this  s|»eci<*s  an*  nioru  slender  than  in  claixma.  The  calices  are  smaller,  1.5  mm. 
in  diameter.  No  al)S4>lute  distinction  can  1k.»  made  \m*(H\  on  the  calicular  structure,  but  usually  in 
furraUi  there  an»  only  five  pali. 

From  Ensenada  Hfm<la.  Culebra. 

Porites  porites  forma  divaricata  Le  Sueur.     PI.  ii,  figs.  4,  4a,  4b. 

Twenty  specimens  of  a  delicate  sjjeiues  of  Poritrs  wen»  (^>lUHrte<l  at  station  6087,  off  Culebra,  Point 
Mula  light-house,  in  15J  fathoms  of  water.  These  at  first  api)eareii  U^  me  »o  (liffen^it  from  the  other 
s[)ecimens  that  I  thought  they  certainly  l)elonge<l  t<>  a  <listinct  sin^'itv.  From  a  (comparison  with  the 
large  suite's  of  ionuA  furrata  in  the  Tnite^l  States  National  Mustnnn  they  now  tn^eui  to  me  to  intergrade 
with  forma 7*'/rrvi/'f,  dlmricata  iH'ing  much  more  <leli<«tt».  The  figun's  show  the  chanwters  well.  The 
most  sahent  chanu't eristics  is  the  small  diameter  of  the  branches,  the  largest  l)eing  only  6  mm.  in 
diamet^'r.  The  diameter,  too,  is  almost  the  same  at  the  <listal  end  as  at  the  origin  of  the  branch. 
The  calices  are  very  shallow,  2  mm.  in  iliameter.     The  wall  is  narrow,  fiattish,  or  sul>acute. 

The  specimens  were  associate<l  with  OciUina  diffima^  Axhelia  mirahilis^  and  Meaiuirirui  imrandrifesf 
young. 


'  Bc^Hohrelb.  Natur.  Siiminl..  UostfM-k,  ISO",  p.  162.  ♦  Abhandl.  Naturwifw.  Ver.  Hamburg,  Bd.  xn,  1892,  p.  47. 

-Sup.  MOni.  Conill.  Ant..  i».  94  (of  n»printi.  pi.  x,  rtg-  !•<•         ''Jour.  Linn.  Soc.  London,  vol.  xxvil,  1899,  p.  137. 
'Die  Korallenthieru  di^  Kotheu  Mverett,  pt.  a,  p.  41. 
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Pontes  astreoides  I^iinan'k.     Pis.  xxxii,  xxxiii,  xxxiv. 

1H16.  Pinitr^  oMrftjitUif,  LHinurc'k.  Hi"!.  Nat.  Anim.  ^.  Vi-rl..  \.  ii.  \\.  2rJS*. 

18'29.  t  I*oritr$  nmijlnmrrtitu*,  Kiohwald.  Zool.  Sikh.*..  \k  \k\. 

1H61.  h^ritf*  incertn,  Duchassainjr  A  Michflotli,  Mera.  rnrall.  Am.,  p.  Jtitof  reprint  i. 

IWl.  I^ trite*  ffundalupt^nti*.  l>ucha«i>ainj:  A:  Mii'l>fk»tti.  op.  sup.  cit.,  p.  s;. 

1»<61.  P'triirn  agarim*,  DurhaNsainjf  ^v  Mirholotti.  op.  .<»up.  cit..  i».  <l. 

\iku\.  P>friifit(^Jlf'i/ninnn.  Duncan.  Quart.  Jour.  Gcol.  S<k.-.  London,  vol.  .xix.  p.  VM  »non  Miclu'Iin.  1H42). 

IX66.  yfopt>ritrit  littonilijt.  I)uc]ui.v<ain»;  tt  Miclu'lotti.  Sup.  Mem.  Conill.  Ant.,  p.  97  lof  roprinti. 

INlri.  htrii/tt  miclvUni.  Ducha-^f^ing  ^  MicheU»tti.  op.  sup.  <'il..  p.  9>i,  pi.  X,  figs.  9.  10. 

is6t».  f  l*tyritfM  ttuhtili*.  Ducha-ssaing  A:  Michelotti.  op.  Mip.  oil.,  p.  9S.  pi.  x.  fig*«.  7.  >i 

18i)«».  htrt'trA  Auprrficialiit,  Duehas^aing  &  Michelotti.  op.  .sup.  cit.,  p.  99. 

IstWJ.  (\ntniojH)ritnt  l3rrignUi.  Duchassaing  A:  Michelotti.  op.  sup.  cit..  p.  99.  pi.  x.  figs.  12.  lt>. 

l"^**.  /v>n7/-j«  w/i///i,  Vorrill.  Trans*.  Conn.  A«-a<i.  S<'i.,vol.  i.  p.  35S. 

1H.S0.  J*itritfit  (vinroidrjf,  PourtaK*j<,  Mem.  Mil*.  Comp.  Zool..  vol.  vir.  No.  i.  pi.  .xvi.  figs.  1-1"J. 

1H92.  Pf*riUit  if.rriUi.  Rehberg.  Abhandl.  Naturwis*.  Ver.  Hamburg.  Bd.  xii.  p.  4^. 

Khrenl)erg's  }fadrejHjra  { Ponies)  tiMrtroide:^  is  not  a  Poritef  h\\X  i.s  a  Stfjlophoray  St.  ehrenbergi 
Milne-^/lwa^dH  &  Haime.' 

The  only  irK)int  in  the  synonymy  of  thi.s  sptK^ies  demanding  es])eoial  consideration  is  the  treat- 
ment aceonled  the  speeies  of  Duchassaing  <&  Michelotti.  I  found  in  Turin  the  types  of  five  of  the 
eight  si)e<"ies  described  by  these  authors,  viz.  ////ora/M,  ttHj^erficlnfij*,  fjuntialupenxis^  inrt'rfa,  and  uffarint*. 
T  could  not  discover  <Hfferences  of  sufficient  importance  to  establish  even  varieties.  There  remain 
Xfop^pritrx  michfliuij  X.  xuhtilh,  and  Oti^nutporitrs  f.-rrifjata,  all  <»f  which  are  fijnire<l;  l>esi<U»s,  the  namen 
are  a<'comi)anied  by  i>oor,  brief  I^tin  des<Tiptions.  Neither  the  des<Tiptions  nor  figures  show  any 
characters  of  value,  unless  it  be  in  the  figure  of  the  calice  of  mifttiln*  showing  a  greater  number  of  septa 
than  in  the  other  spt»cies. 

P<»urtal^  has  publishe<l  superb  figures  in  Auassiz's  Florida  Reef  Corals  ( Mem.  Mus.  Comp.  Zool., 
vol.  VII,  No.  1,  1S«()). 

Two  species  gn)uping  with  antnn'uit'n  remain  to  l)e  coiisidere<i,  viz,  Poritf*  3*olidn  Verrill  (non 
aolidn  ForskaI)  =  /*.  r^rri7/i  RehWrg,"'' and  Porite:*  hrnnneri  Rathbun.  The  former,  P,  »rm'//i  Rehberg, 
must  in  my  opinion  be  plat*ed  in  tlie  synonymy  of  P.  antreohhs.  There  an*  st»veral  excellent  epei'i- 
raens  in  the  rnite<l  States  National  Museum  from  Rio  Fonnosa,  Pemambuco,  Brazil  (colle<'te<i  by  the 
Hartt  Kxj>edition,  1S75).  These  sjiecimens  have  the  same  general  ap|K»arani^  €jb  nMtretfidfu.  The  only 
feature  that  could  be  iLserl  for  .*»i>ecitic  differentiation  is  the  usually  constant  prei<ent*e  of  a  8oli<l 
<>olumella,  whi4*h  may  have  a  small  slight  .^tyliform  projecti<m  in  the  <*enter.  There  an»  twelve  septa, 
no  i>ali,  and  the  wall  is  as  in  axtrfoidfi*.  The  ilifficulty  al)out  using  the  difference  of  the  columella  as  of 
specific  value  is  that  in  the  spiH'imens  of  nrrdii  it  shows  variation  in  the  degree  of  compactness, 
while  in  axtreoidnt  we  can  find  in  the  same  siKH'imen  the  typical  rerrdli  condition  or  a  weak  style  with 
very  little  or  no  liasal  deiK>sit  around  it.     There  can  In*  no  varietal  difference. 

Pitrites  hmnnrri  Rathbun  seems  to  l>e  a  <li.»itinct  species.  There  are  in  the  Tnited  States  National 
Museum  several  sjiecimens  from  Pernambuco,  Brazil  (Hartt  Exp.,  collet-tor).  The  spet*ies  grows  in 
small,  incrusting  ma<st»s.  The  calices  are  smaller  than  is  <*ommon  in  axtrroiden,  but  the  distingruishing 
feature  is  the  omstant  presence  of  five  i»ali:  they  are  rather  slen<ler  and  erect.  The  columella  space 
is  usually  vacant,  sometimes  a  * '<*f)lumel la r  tangle"  is  prest'Ut.  The  si)e<'ii»s  ni»e<ls  further  study,  for  it 
suggests  the  young  colony  of  Poritfj<  }Htr'dfn  i  Pallas ). 

•  In  P.  iifireifide*  the  usual  number  of  septa  is  twelve,  but  s<^)metimes  rudimentary  septa  are  present 
lietweeu  the  larger. 

There  are  six  excellent  sjKH-imens  of  this  si>ecies,  which  may  W  diWdeil  into  two  formie. 

Forma  a,  PI.  xxxii  and  PI.  vxxiv,  fig.  1. — To  this  form  four  of  the  sj^ecimens  belong.  It  is 
especially  characterized  by  the  surfa<*e  of  the  corallum  p«»ssessing  numerous  gibl)osities.  C'ertain 
features  of  the  specimens  l)elonging  to  this  form  may  with  propriety  be  <lescribed  in  some  detail.  The 
e<lge  of  the  wall  lK*tween  the  corallites  is  acute;  the  calices  are  rather  deep.  The  diameter  oi  the 
<-alices  is  1.5  to  2  mm.     There  an*  usually  twelve  lai^  septa  with  ru^Ilmeutar}'  or  smaller  septa  quite 


^  HLst.  Nat.  Cor.,  t.  ii.  p.  139. 
«  Nenc  und  wcnig  bekannte  Korallcn.  Ahhandl.  Nanirwi>tt.  Ver.  Hamburg.  Bd.  xn,  pt,  1892,  i,  p.  4R. 


318  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 

often  between  them.  The  septal  margins  are  dentate:  the  »*epta  themselves  are  perforated  The 
columella  is  represented  by  a  small  tal)erc!le  or  lamina. 

Forma  ft,  PI.  xxxiii  and  xxxrv,  fi^.  2. — This  form  is  represent^  by  two  si)ei*inicns.  Its  most 
striking  j)eculiarity  Ls  the  fewness  of  gibbosities,  but  correlated  with  tliis  character  are  others.  Wlien 
the  surface  is  gently  roundi^l,  the  cralices  are  smaller  than  in  forma  a,  l>eing  only  1  mm.  in  <liameter, 
the  walls  separating  the  corallites  are  often  not  so  acute  as  in  fonna  <r,  and  the  calit'ular  fossa  resembles 
a  pit  with  a  per|>endicular  lx)undary.  It  at  first  sight  seem^  that  two  distinct  8i>ecies  are  repie-icntcil. 
but  there  are  giblxwities  present  in  forma  fty  and  upon  these  the  calicular  (characters  of  forma  <r 
ai)f)ear.  The  calices  here  are  larger,  between  1.5  and  2  mm.  in  diameter,  the  separating  wall  betwciMi 
arljoining  (slices  acute,  etc.  These  specimens  are  a  good  illiLstration  of  the  possibility  of  dividing  one 
species  into  two,  should  only  portions  of  the  surface  of  the  coralla  be  studied.  They  illustrate,  too, 
the  influence  of  form  of  growth  upon  the  size  and  other  characters  of  the  calices.  While  the  calices 
on  the  gibbosities  are  large,  those  situated  in  the  depressions  IxHween  them  arc  small,  only  a  milli- 
meter or  even  less  in  diameter. 

The  actual  arrangement  of  the  septa  of  Poriie^  astreoidf^  forma  a  is  similar  to  that  ot  P.  poritcs,  i.  c, 
there  is  a  solitary  directive  septum  with  a  group  of  three  septa  oppo^it^,  and  be-;ides  the.<c  i^wrv  are 
four  pairs  of  septa,  two  pairs  on  each  side  of  the  plane  of  symmetry,  except  that  the  scjita  <  f  the 
group  of  three*  remain  free  one  from  another  and  are  prolonged  to  the  coluinella  each  indcjx'ndcntly; 
the  outer  two  septa  of  those  three  bend  toward  the  included  one.  Twelve  is  the  usual  number  nf  ^*cI)ta, 
though  sometimes  there  may  be  a  few  more.  The  arrangement  of  the  septa,  columella,  et<'.,  are 
frequently  the  same  in  both  fonme  a  and  ft.  As  the  calices  of  the  latter  are  usually  dce|KT  tlian  in 
the  former,  a  photograph  did  not  bring  out  the  structural  features  clearly.  Pali  are  poorly  ilevelopi'd 
or  absent. 

Classifying  the  calicular  structure  according  Ut  Bernard's'  scheme,  which  has  been  already  refernHl 
to,  the  usual  plan  is  represente.l  by  his  fig.  2  or  is  interme<liate  between  fig-«.  1  and  2. 

In  forma  a  the  condition  represented  by  fig.  1,  where  the  inner  margins  of  all  K^i>ta  arc  free  one 
from  another,  was  not  found,  but  in  some  calices  the  fusion  was  slight;  fig.  2  repn^sciits  the  n-ual 
condition;  the  condition  represented  in  fig.  4  was  found  in  a  few  instances,  but  the  pali  were  immhIv 
developed.  In  fonna /^  the  condition  represented  by  fig.  1  isfret|uently  approacluNl  very  clt>sely,  if  n.»t 
actually  present;  that  of  fig.  2  is  representetl;  and  that  of  fig.  4  is  hinted  at,  but  not  clearly  present. 

Bernanl  has  published  some  notes  on  the  tralicular  structure  of  P.  w<trcoales  in  his  pajjcr  already 
cited  on  the  calices  of  the  genus.' 

Class  HYDROZOA. 

Order  HYDROCORALLIN^  Moseley.' 

Family  MILLEPORID^  L.  Agassiz. 
G«nai  MILLEPOSA  Linnsai,  1758. 

Millepora  alcicomis  Linna'us.     PI.  xxxv-xxxviii. 

1758.  MlUepnra  alcUwrni*,  LInn.TUh.  Syst.  Xat.,  ed.  x,  p.  7^1. 

18S0.  MiUrjHtni  alcicomui,  Ponrtali's,  Mem.  Mils.  (^onip.  Z»x>l..  \o\.  vil.  No.  i,  pi.  XX.  flg«.  !-<>  (all  tiKS.). 

1888.  HilicporaalcicornU,  HickMUi.  Vnw.  Zi)»)l.  S<h*.  lymdoii,  for  isyx.  p.  iVi  {rhU  pp.  2 tr>-'2.'i7 ) . 

Hickflon  (op.  et  loc.  sup.  cit)  ha^  jriveu  a  leui^thy  diseus.>*ion  of  the  ;<ynonyiny  of  this  sp<*eies. 
Following?  him  I  have  not  recognize<l  more  than  one  Mi>eeies  of  Millcimm  in  the  \Ve>t  Iii(li««.  Two 
distinct  fornw,  as  determined  by  the  shapes  of  the  coralla,  are  represented  in  the  collei'tion:  om- 
possesses  a  solid  and  palmate  corallum,  a:nl  the  other  has  the  corallum  disset!ted,  with  somedijjf.tiior  i 
projections.     Both  forms  are  shown  in  the  ])lates. 

From  Mayaguez  and  Culebra. 


1  Bernard's  charocterizatiou  of  the  .*«eptu  of  Poritet  as  •'  perforate  lamellate  septa  "  (Jour.  Linn.,  vol.  xxvn,  1899,  p.  lo7) 
Ifl  correct. 

>0p.  Rup.  <*lt..  p.  492, 

*  Ihese,  although  they  arc  not  MraK  ara  inclndad  baoaoM  that-  nr^  ii«an(r  tta»  ooimaonai^  4»f  the  raaf -build iafr 
qnimiils  of  tha  PnrtiA  1U«aii  ^r»t»r9. 
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EXPLAXATIOX  OF  PLATES. 


Plate  1: 

Figs.  1 ,  la,  Parnrjinthiji  drfili]}  *'  iMif  ha^sairc  «V  >I  i*  htO«  ati.    Kiir.  1 ,  upright  view  of  coralliim ;  height, 

7  mm.     l-iir.  l'»,  «*alicnlar  view:  cuali'r  (iianieter  «»i  calirr,  ti.o  nin. 
Figs.  2,  2<i,  Deltorffiithis  italiniK  {  Michel«'fti  .  var.  rtjhyjr  PoiirtalC's.    Coj  it  li  fnaii  l.iiidstif»m.     [Acti- 
nology  of  the  Atlantic  U<van.  pi.  i,  fiir.  l.S,  and  pi.  ii.  fijr.  14.]     Fi^.  2,  view  of  ha.<e. 
Fig.  2a,  calif'ular  view.     Lin<j>tnni  d«  t»s  not  jrive  the  size  of  the  sj^efimen  or  indicate 
the  ma^iiitieation  of  his  ti^in  s;  judging  fnjm  his  text,  tlu-  dianitter  i.s  probably  8  mm. 
(exclusive  of  the  horn.*?*. 
Figs.  3,  3a,  Axhelia  iwrnbUif  (Durhassaing  6i  Miehelotti » .     Fig.  3.  general  view  of  a  branch :  greatest 
length,  45  mm.    Fig.  lin,  view  of  a  « alice:  greater  diameter.  2  mm.     The  surface  of  the 
ca-nenchyma  is  eoven-d  with  elongate  gianulee,  which  show  a  decided  tendency  to  be 
arranged  in  stride. 
Fig.  4,  Axhelia  (vtperuh  (M.-Edw.  ic  H.  i.     Several  cal ices* enlarged;  di.-Jtance  l^etween  columellar 
styles  of  the  two  calices  fartli»-M  a|»art.  2.5  mm.;  figure  ♦^niafge*!  stinjes.     The  septal 
margins:  are  exsert  and  on  the  tij»s  of  the  branchi-s  the  calicniar  margins  are  fre- 
quently considerably  elevated. 
Figs.  5,  5*1,  Ociilhtft  (lijfuMt  I^m..  var.     Fig.  5,  general  view  of  a  l>ranch;  greatest  length,  70  mm. 

Fig.o^i,  calicular  \iew  of  a  corallite;  gnater  diameter,  :■>  mm. 
Figs.  ♦>,  6ij,  6h,  A:*tr-.tiifpft  n/tfitorin  iL€  Sueur)?  var.  ff*»ttonrtiu^is  var.  iiov.     Fig.  0,  upriirht  view  of 
a  sinjfle  corallite;  height,  13.5  mm.    Fig.  fvf,  c<>sta'  and  exsert  ]iortion  ol  several  septa 
enlarge*!.     Fig.  H/*.  calicu'ar  view:  ifreater  diameter  of  calice,  7  nim. 
Figs.  7,  7a,  7h^  ^^Dia^^ix**  rrnt/nt  PuurtaK-s.     Fig.  7,  upriglit  view  of  cnrailnm;  <liameter,  9  mm. 
Fig.  7*1,  IJ  sy>temst»t  septa,  seen  from  aKivc,  enlargetl;  the  Arabic  figures  I  and  2 
denote  septa  of  the  first  ami  second  cvdes.  n*siKrctivelv.     Fig.  7^,  view  of  the  lase. 
Plate  II: 

Figs.  1,  la,  \b.  Ir,  Cyithoivrmt )Hfrior'n'nii'iK  sp.  nov.     Fig.  1.  upright  viewof  c<rrallum:  height.  22  mm. 
Fig.  la,  (*alicular  view:  gnater  diameter,  10  mm.     Fig.  1'/.  pn.filc  «•!  a  large  septunj. 
Fig.  Ic,  co-^-ta^  and  ex-^^ert  p^;ntion^  oi  several  ^»  pia  eidarged. 
Figs.  2,  2a,  26,  Ai^irniu/m  ttjtfrtijminif^  M.-l*>lw.  iV  H.     Fijr.  2.  jjeneral  view  of  a  t-o rail um;  greatest 
«li.«itamv  a<Tr»ss.  21.5  mm.;  calicular  view  of  a  corallite:  «jreater  diameter,  5  mm. 
Fig.  26,  ("ostie  enlarg»d:  the  costie  usually  an*  more  granulate  and  the  septal  margins 
are  alternately  more  i-.nd  le,*s  exsert. 
Figs.  3,  3a,  Oivhjtinn  nrhnfculn  i  Le  Sueur ».     Fig.  3.  general  view  of  a  |K»rtion  of  a  corallum; 
greate>t  length,  33.5  nim.     Fig.  3*1,  talicular  view  of  a  corallite;  greater  diam.ter  of 
cali<-e,  3.5  mm.  lof  corallite  4.5  mm. ). 
Figs.  4,  4a,  46,  I'nnt*'*  jt^trittj'  forma  diinrioitn  Le  Sueur.    Fig.  4,  general  view  of  a  corallum;  greatest 
length.  3?»mm.     Fiir.  4'i.  two  calices  enlarged,  distance  aoro^- the  two,  4  mm.;  the  Utter 
a  c«.)rre>ii«»nd>  to  letter  a  in  lig.  46;  thi>  calitv  posfresses  5  pali  and  no  columellar 
tubercle:  the  septal  arraneement  and  the  nuMle  of  fxrurrenc*'  of  pali  are  diagram- 
matically  repre.H-nted  by  tig.  46;  the  other  i-aliiv  jjossej^si's  5  jiali  and  a  columellar 
tul)ercle;  betwten  the  ]ali  and  the  wall  on  si*veral  septa  are  prominent  .^eptal  granules, 
so  it  is  not  ea-'y  to  di>tinguish  the  pali  and  columellar  tulx-n'le  in  the  figure;  the 
septal  arrangemeni  is  the  ^an^e  in  l.Mith  calices. 
Pl.\te  HI:  Meandrina  inn*nidrit*i*  \  Linn.  \  ?  Youul'.     View  from  alxne:  greatest  It-ngth,  79mm. 
Pi..\TE  IV: 

Fig.  1,  }fe*indrinn  m:rnndritf»  <  Linn. )  ?  Voune.     Tpritrlit  view  of  corallum:  Lnvatest  length,  79  mm. 
Figs.  2, 3,  Mauirhifi  nrotintn  K  Linn.  i.    Fig.  2,  calicular  view.     Fig.  3.  u[>rii!ht  view;  greate>t  transverse 
measurement,  57  mm. 
Pi..\TE  V:  Mfnndrimt  dntiit  I>L-Fdw.  <V  H.  •.     Figun^s  fn>m  phott  graphs  of-  the  tyi»es  in  the  Museum 

d'Histoiri'  Naturelle.  Paris. 
Plate  VI:  OrbirrUn  furojfftrn  {  Linn,  i  \ar.     <ieneral  view  of  a  corallum;  is. 7  cm.  high. 
Plate  VII:  OrbictU    ncnniorn  {  Linn. »  var.     Calices  enlarge*!:  usual  diameter  of  calices  about  4.5  mm.; 

enlarge*!  alxiut  5  times. 
Plate  VIII:  Fana  frttijvm  j  F^perj.     Lower  lipure,  view  *»f  a  corallum  from  si<!e;  upjVr  figure,  view 

from  alx>ve.  n  on*  enlarged;  greater  transver>e  4!iam(  ter  <A  s|X'cimen,  2.S5  <m. 
Pl.\te  IX:  Piatygiira  riridix  iLe  Sueur  i.     <ieni  ral  view  ol  a  laiire  h»-:id:  height,  35  cm. 
Plate  X:  liatygfrm  viridU  iLe  Sueur  i.     Valleys  enlarge*!. 

Plate  XI:  Platygyra  rinc/M  (Le  Sueur).     Portio»»  *»f  valleys  represented  by  pi.  x  more  highly  enlai^ged. 
Plate  XII:  Platygyra  ririrfi*  (Le  Sueur ».     Meandrif«)rm  valleys  enlan-ied. 

Plate  XIII:  Platygyra  riViV/t*  (Le  Sueur ».     Portion  of  the  vaJleys  repretfentinl  by  pi.  xii  more  highly 

magnified. 
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Platk  XIV:  Sitlerttntrt'o  nid4>rea  (Ell.  &  Sol.): 

Fijf.  1,  (yeneral  view  of  a  larjre  BiKK^imen;  ffreater  iiorizontal  diameter,  20.2  cm. 

Fip.  2,  View  of  the  «ime  speeimen,  from  above. 
Pl.\te  XV:  Side.rtidrm  nuiiatnf  (Pallas).     View  of  a  H|>e(nmen  from  al)Ove;  >rreaU*Ht  diagonal,  14  em. 
Plate  XVI: 

Fig.  1,  Suhrastrea  sideren  (Ell.  <&  Sol.).     Caliees  <^nlarge<l. 

Fig.  2,  SideraMtren  radians  (Pallas).     Calieen  enlargwi. 
Plate  XVII: 

Fig.  1,  Afforiria  rlfphajUotim  (Pallas).     View  <>f  a  eorallum  from  alwve:  greatest  width,  iMy  mm. 

Fig.  2,  Axhelin  asjyendn  (M.-Edw.  A  H.).     (General  view  ci  a  specimen;  height,  .S4.5  mm. 
Pl.\te  XVIII:  Agariria  np.     General  view  of  a  corallmn  from  above;  width  l^etween  extremes  of 

projecting  portitnis,  18.8  cm. 
Plate  XIX:  Agarirm  t^p.     Portions  of  vallevs,  enlarged. 

Plate  XX:  Aaariria  cailleti  (Duch.  &  Mich.^     < General  view  of  eorallum;  height,  7.7  cm. 
Plate  XXI:  hopora  nmricaia  (Linn.)  s.  s.  (=  cervloomis  Laman>k).     Height  <»f  spe<'imen.  37. r>  mi. 
Plate  XXII: 

Fig.  1,  hopora  murif       lormsi  prolif era  I^am.     End  of  a  brancli;  height,  \)  ciu. 

Fig.  2,  hopora  mur'    la  XAnn.     Height,  20.5  cm. 
Plate  XXIII:  IsojHtn:  oiuricuta  forms,  prolif  era  Lamk.,  from  I)ry  Ttirtiigas,  Florida.     Height.  'y>.5  cm. 
Plate  XXIV:  Isopora  muricida  U>m\& prolifera  T^amarck,  from  I\-y  Tortugas,  Florida.     Height,  3i».5  cm. 
Plate  XXV:  Isopora  murirata  formsi  proltfera  I^am.,  from  I^ry  Tortugas,  Florida.     Heigiit,  51.3  cm. 
Pl.ate  XXVI:  Isopora  muricata  forma  jtafmata  Lamarck,     (ireatest  breadth,  23.2  cm. 
Plate  XXVII:  IsffjHjra  mnricaia  forma  ;>flr/wa/«  lAm.     Breadth,  14.8  cm. 

Plate  XXVIII:  Poritesporites{l*&\\Bi^).     Specimen  from  Curasao.     Height,  13.3  em. ;  greatest  breadth, 

1()  cm. : 

Hg.  1,  General  view  of  eorallum. 

Fig.  2,  Calic^i?  enlarged. 
Plate  XXIX:  Poriin  inyrites  forma  damria  LauL     Height  of  specimen,  14.5  cm. 
Plate  XXX:  Porites  jtorit/'s  forma  furrata  Lam.     Extreme  breai^lth  of  specimen,  2«)  cm. 
Plate  XXXI: 

Fig.  1,  Pontes  pftrites  foriufif urcata  Lam.     ('ali(»es  enlarged. 

Fig.  2,  Porites  pontes  forma  davaria  \j&\\\.    C'alices  enlarged. 
Plate  XXXII:  Porites  astreoides  Lam.,  fonna  <r.    Horizontal  diameter  of  Hi)ecimen,  17.6cni. 
Pl.ate  XXXIII:  Pontes  astremdes  Lam.,  forma  fS.     Greater  horizontal  diameter,  20.«>  cm. 
Plate  XXXIV. 

Fig.  1.  Porites  aMreokle^VAi\i.,Uyn\\s  a,     C-al ices  enlarged. 

Fig.  2.  Porites  astreoidej*  Lam.,  forma  /tf.     Caliees  enlarged. 
Plate  XXXV:  Millemra  alcicornis  Linn.    Digitiform  variety;  greatest  breadth,  35.5  cm. 
Plate  XXXVI:  Milleitora  alcicornis  Linn.   Variety  with  ftaliipllate  fnmds;  height  of  specimen,  2S.5  cm 
Plate  XXXVII:    Millepora  ah^icomis  Linn.     A  small  digitifonn  eorallum;  height,  19  cul 
Plate  XXXVIII:  MiUejxtra  alcicornis*  Linn.     A  portion  of  the  surface  of  the  H]KXjimen  represeutcil  by 

pi.  XXXVII,  enlarged. 
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REPORT  ON  THE  ACTIXIANS  OF  PORTO  RICO, 


By  J.  E.  DUERDEN,  Ph.  IX,  A.  R.  C.  Sc.  (Lond.). 
Bruce  Feilcm\  Johns  Hopkins  UniiHrrsity. 


Tho  collection  of  Actiniaria  se<*urcd  liv  the  United  States  Fish  Commission 
steamer  Finh  ILnnk  from  around  Porto  Rico  supplements  in  many  ways  the  results 
of  several  recent  writers  on  the  West  Indian  Actinian  fauna.  Within  the  past  few 
yeai-s  Prof.  J.  P.  McMurrich  (ls80,  1881V/,  18Jm,  1898)  has  studied  the  Actinians  of 
the  more  northern  I^hamas  and  Bermudas,  and  also  a  few  specimens  from  Cuba; 
Prof.  A.  E.  Verrill  (189S,  1899,  19iM>)  has  added  several  sp<»cies  to  the  Bermudan  list 
and  introduced  certain  chanjfes  in  nomenclature  and  svnonvmv;  1  have  recorded  nearly 
4<>  species  from  around  Jamaicji  (1898,  1898//,  11Km>)  and  described  the  Zonnthae  and 
tstlrhoihu'tylhios  more  fully.  Among  older  writei's  l^sueur  (ISIT)  des<*ril>ed  a  number 
of  species  found  mainly  around  the  Ijesser  Antilles,  but  Duchjissaing  &  Michelotti, 
in  their  ^'MemoiresurlesCoralliaires  des  Antilles"  and  ''Supplement'"  (1800,  IsOO), 
first  made  known  to  any  deg-ree  of  completeness  the  peculiarities  and  richness  of  the 
Actinian  fauna  of  this  region.  Dr.  O.  Carlgren  (19<>0//)  hjt*^  recently  had  the  oppor- 
tunity ofexamining  in  Turin  the  Actiniarian  collections  of  Duchassaing  &  Michelotti, 
and  gives  the  relationship  of  sevenil  whose  identity  has  l)een  somewhat  doubtful.  The 
West  Indian  Actiniaria,  including  also  those  of  the  I^nnudas,  are  now  prolyably  as  well 
known  as  those  of  most  an^is,  although  owing  to  the  incompleteness  of  thedes<'ription 
of  many  of  the  earlier  s|wcies,  and  the  ditliculti<»s  involved  in  the  s|)i^cific  study  of  genera 
such  as  Palut/itHi  and  ZtHDithns^  manv  svnonvmic  difficulties  have  l)een  intnxluced. 

With  two  exceptions  the  species  represented  in  the  T'V.vA  ILtirk  collections  are 
such  as  (H'cur  in  abundjince  in  the  shallow  wateis  around  Jamaica^  and  the  majority 
are  also  reconled  from  the  I^ihamas  and  the  IVnnudas.  One  species,  which  I  have 
named  UHn(Hjtn<oma  sphifruhrta^  seems  to  })e  new,  and  such  will  pro]>ably  be  the  case 
with  a  single  specimen  of  Ccrlnnthus.  Already  most  of  the  othei*s  have  been  fully 
descrilMxl  and  figured  among  the  writings  of  the  authors  al>ove  mentioned,  but  in 
oixler  to  make  the  ivpoil  moi*e  complete  brief  descriptions  are  again  given,  the  details 
obtainable  from  the  preserved  material  l)eing  supplemcMited  by  observations  made  on 
the  living  jx)lyps  elsewhere. 

Before  [)roceeding  with  the  des<*ription  of  the  sjMM'ics  some  remarks  are  nex'es- 
sary  upon  the  great  changes  which  the  classification  of  the  Artinlnrlti  is  at  present 
undergoing.  All  the  most  recent  researches  on  their  anatomy  and  development 
indicate  that  the  Actinians  are  divisible  into  three  main  groups — VerlantJurm^  Ztfan- 
tlurp^  and  Ilrxactlniw^  and  representatives  of  all  these  <Hrur  in  the  j)resent  collection. 
The  subdivision  is  based  upon  the  method  of  increase  of  the  mesenteries  beyond  the 
primary  pail's,  the  order  being  fundamentally  different  in  the  three  groups,  and 
leading  to  adult  conditions  of  the  highest  significance  in  Actinozoan  moiphology. 
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Although  the  developmental  evidence  is  not  altogether  complete,  all  the  fiw»ts 
we  iK)s.se.ss  point  to  the  conttlusion  that  the  primary  six  pairs  of  mesenteries  (Protoc- 
nemes)  arise  j)ractically  in  the  same  manner  throughout  the  JlexdcthiUBVinA  Zoanthew^ 
that  is,  as  bilateral  pairs  (a  corresponding  mesentery  on  each  side  of  the  principal 
axis),  first  toward  one  aspect  of  the  polyp,  then  toward  the  other.  In  the  Ceriantfu^m 
only  four  of  the  six  pairs  of  protocnemes  seem  to  }>e  developed;  the  fifth  and  sixth 
pairs,  which  often  remain  incomplete  in  other  Aetlnive^  perhaps  never  appear. 
According  to  van  Beneden  (1897),  however,  the  development  of  the  primary  mes- 
enteries in  the  CcrUinthnv  does  not  admit  of  comimrison  with  that  in  the  two  other 
groups. 

In  the  three  divisions  the  later  mesenteries  (Metacnemes)  are  added  in  a  manner 
differing  altogether  from  that  followed  })y  the  primary  mesenteries,  the  method 
varying  in  each  of  the  three  groups.  In  the  Cerlantlwije  they  continue  to  arise  as 
bilateml  pairs  at  what  has  been  regarded  as  the  dorsal  aspect  of  the  polyp;  in  the 
ZtKUithea'  they  are  added  as  unilateral  pairs  (that  is,  the  two  mesenteries  of  a  pair 
are  adjacent  on  one  side  of  the  axis)  at  two  regions,  one  on  each  side  of  the  sulcjir 
directives,  each  pair  consisting  of  a  small  and  a  large  mesentery;  in  the  Hi'icactuute 
new  mc^sonteries  l)eyond  the  protocnemes  apptmr  in  unilateral  pairs,  within  the 
primary  exoca4es  of  the  protocnemes.  In  the  last  group  they  arise  either  simulbi- 
neously  or  in  successive  pairs  on  eac*h  side,  the  succession  l^eing  either  from  the 
dorsal  to  the  ventral  asjwct  of  the  ix)l3'p  or  vice  versa.  The  mijsenteries  ji|id  other 
organs  of  the  CcnanthtAV,  and  ZtHUithi-m  preserve  in  the  atlult  a  strong  bilatemlity, 
while  in  most  Ilcrux^tiulw.  they  usually  ultimately  attain  a  binidial  symmetry.  The 
sepanition  of  the  three  groups  is  accentuated  by  other  characters  given  in  their 
definitions,  but  the  order  of  apiXMirance  of  the  metacnemes  and  their  disposition  in 
the  adult  are  the  characteristics  of  primary  importance.  The  bilateml  mesenterial 
arrangement  occurring  in  the  Orrlantlutfi  and  ZfHinfhe(e  is  representative  of  a  much 
more  ancient  type  of  Actinozoan  developinent  than  is  the  cyclic  plan  followed  by  the 
IlcvactiniiV.  The  characteristics  of  the  three  tyi)es  are  diagrammatically  represented 
in  fig.  1,  on  the  text  plate  opposite. 

The  Edwardsloi^  llaUampav^  Ih'otactinuM^  and  others  have  been  proposed  as 
A(;tiniaritin  tribes  of  ecjuivalent  value  to  the  three  al)ove  mentioned,  but  as  regards 
their  mesenteries  they  merely  exhibit  one  or  other  of  the  developmental  stages  of 
the  Ifc,vaf'fhi!a\  wi^iout  introduc.'ing  any  new  type  of  mesenterial  sequence.  Any 
other  chanicters  possessed  by  them  are  only  of  subtribal  or  less  importance. 

Formerly  regarded  as  only  tribal  subdiv^isions  of  the  Actiniarm^  the  Cerianthem^ 
7jmid}kvi}\  and  llcawtinkv  have  now  been  mised  to  the  rank  of  Actinozoan  groups  of 
equivalent  value  to  those  of  the  Alcyomirin  and  AntqHithainxi.  Carlgren  (18^8, 19(KW) 
has  ])rop()scd  that  the  terms  Ct^nuntharia^  ZfKmtharla^  and  Actiniarui^  i"espectively, 
should  replace  the  tribal  names  above  given.  Much  objection  is  to  be  taken  against 
using  the  old  familiar  and  more  comprehensive  names  Z/Hintharhi  and  Actiniaria  in 
such  a  restricted  manner,  but  rather  than  introduce  any  synonymous  tenns  at  this 
critical  stage  of  growth  of  our  knowUnlge  of  the  relationships  of  the  Actinozoa  I 
have  adopted  them  in  the  present  paper,  though  convinced  that  they  should  not  be 
ultimately  accepted. 
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tbe  primal?- (MH'.tlMi  attain  iinictirallyaanffonniitic.auil.-nnsliliili' 
liiTiMlinK  i-yrlr.    Other  ui>11al«nil  pafm  may  arlw  in  Ihr 
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are  aailnl  a>  IHIalml  palis  al  nniy  one  axial  RfTHHi  <il  aas  p<iin>- 
ArcnnliiiK  t<i  ''ariinvn.  lbb<  Is  the  ventral  <ir  pitlrrlur  ai>prei.  Tiie 
nn-M-QUrlc:!  ri-uiain  aiyrllr  and  Ihc  lii>l)|«>  ytmrvn  biUU-ral  »ym- 


-DlagTammaiir  amiwcnient  of  Ihe  mewnieiln  In  a  polfp 
of  the  njial  J*n-<7".  I'lialiy  only  the  rix  ppnocnrmrvaredeivl- 
••fH-d  In  ndull  |iiily)n.  Ihi.'  Edwardtian  luir.  alnDe  nimpMe 
Adilliiimal  nie«;nti-ni-<  Himeltmex  ariw  n-  bllaieral  ral"  within 
IhcenKnii-le  of  eillicr  Ihe  dor-al  orvenlnl  [aln  of  dlnctlvo: 
in  Ihe  flmire  Ihrve  nei(  pnli*  have  appMn^l  wilhfn  Ihe  dtmal 
illrvi'llve  rtitoitle.  The  mrMnterie*  moaln  arjrelfn  and  Ihc 
polyiwFihiUiLilaleali'ymmetry. 
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E.  van  I^neden  (1897)  in  his  great  work,  '•Lcs  Anthozoaires  de  la  Plankton- 
tixpedition,'-  has  come  to  the  conclusion  that  the  CWlanfharIa  should  be  entirely 
removed  from  among  the  Actinians,  as  generally  understood,  and  united  with  the 
Antipaiharia  to  form  a  single  group,  Ceriantijmthnr'ui,  In  a  similar  manner  he 
unites  the  Actiniarla  (restr.)  with  the  Madrejx^rarht  under  the  temi  llexdctimaria. 
The  evidence  for  the  relationship  of  the  (WmnthaHd  and  Aniijpatharla  is  mainly 
emhrvological,  and  concerns  the  moile  of  origin  of  the  fii"st  jmirs  of  mesenteries  and 
their  it*<soi*iate<l  chambers. 

The  characti»r  of  greatest  im|)ortance  among  the  CWmnthnrla  is  the  appeiirance 
of  the  metacnemes  in  bilateral  pjiirs  at  only  one  region  of  the  i)olyp.  Since  the 
publication  of  van  I^neden\s  work  1  have  found  that  a  somewhat  similar  method  of 
mesenterial  increase  is  followed  by  the  coral  Poritex  (1J)VM>),  the  other  characters  of 
which  undoubtedlv  mark  it  out  as  a  Hexactiniarian.  The  mesenteries  bevond  the 
primary  six  pairs  appear  in  bilateral  pairs  within  the  entoi*oele  of  either  the  dorsal  or 
ventral  pair  of  dii-ectives  (lig.  4,  plate  A).  This  discover}-  must  l>e  considered  as 
modifying  in  some  degree  the  strong  separation  from  the  Acti)uaria  which  van 
Beneden  has  tried  to  establish  for  the  Crnantharia, 

The  arrangement  proposed  })y  van  I^nedcn  (p.  182)  is  as  follows: 

Z<»anthiiiiaria  [=Z<kanthefo.] 
Zfuinthactiniaria  . . 


Anthozoa=Scyp}iuz<.>a 


HeXcWtiniaria 


Cn'ularia..^ 


Octaotiniaria. 


Soypliactiniaria 


Hviimzoa, 


Ceriantijjatharia  .. 

S<*yphoin€HluHa. 

Rugosa. 


{Ma«lreiM»niria. 
Actiniaria. 
Ceriantliaria. 
Antiiiatliaria. 


As  the  reix>rt  was  approaching  completion  I  received  the  valuable  paper  '*Osta- 
frikanische  Actinien,"  IIHX)//,  })y  Dr.  Oskar  Carlgren.  As  a  contribution  to  the 
systematic  study  of  the  Actituie  the  work  is  of  great  imiwrtance,  and  calls  for  lengthy 
notice,  especially  jls  man\'  of  the  present  West  Indian  species  are  therein  referred  to. 
The  author  introiluces  a  clitssitication  of  the  Actintarla  {Iltxactiniw)  toward  which 
he  hjts  ?)een  working  for  some  time,  the  fundamental  features  of  which  are  different 
from  those  hitheilo  accepted.  In  their  systematic  studies  the  earlier  actinologists 
had  to  content  themselves  mainlv  with  external  characters,  (rosse's  "British  Sea- 
Anemones"  and  Andres'  •'I^^  Attinie^'are  classic  examples  of  this  type.  After  the 
introduction  by  the  brothers  Hertwig  (187J),  1SS2),  alKuit  twenty  years  ago,  of  ana- 
tomicjil  and  histolojfical  methods  of  studv,  in  which  thev  were  followed  bv  Haddon, 
McMurrich,  and  others,  the  classification  of  the  Artiniftrta  was  founded  upon  the  com- 
bination of  external  and  anatomi<**«il  characters.  Among  the  former  were  included  the 
arrangement  and  numlier  of  the  tentacles,  the  nature  of  the  column- wall,  etc.,  and 
among  the  anatomic*aI  characters  the  arrangement  of  the  mesenteries,  the  musculature, 
and  the  gonads.  Carlgren  now  goes  still  deeper  and,  for  the  primary  subdivisions, 
8ul)ordinates  these  more  obvious  features  to  histological  details,  the  principal  of  which 
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is  the  presence  or  absence  of  a  longitudinal  ectodermal  musculature  on  the  column- 
wall.  With  this  appears  to  be  often  associated  the  presence  of  a  colunmar  ectodermal 
nerve  layer,  the  absence  of  a  basilar  muscle,  and  a  weak  parieto-lxasilar;  likewise  the 
al)sence  of  the  Flimmerstreifen  or  ciliaU^d  streaks  from  the  mesenterial  filament,  and 
the  gonidial  grooves  from  the  stomodjeum.  Taxonomic  studios  of  the  ArfJnufi  may 
thus  be  said  to  have  pjissed  through  three  i)hases  in  the  endeavor  to  secure  a  mor- 
phological and  phylogenetic  sj'stem. 

Undoubtedly  the  best  ari'angement  woukl  be  one  in  which  the  results  from  al 
three  sources  were  combined,  but  it  is  doubtful  if  more  than  an  approximation  to 
this  is  possible,  divergences  having  tiiken  place  along  many  different  lines,  often  in 
the  same  species.     Hence  the  great  difference  of  results  according  as  one  or  another 
feature  is  accorded  spc^cial  prominence  in  systematic  studies. 

Carlgren  conmiences  with  the  supix)sition  that  the  earliest  ActinicB  were  free  and 
possessed  of  a  well-developed  ectodermal  nuisculatvire  and  ganglion  laj'er '  throughout 
the  body-wall  and  stomodamm,  and  the  column-wall,  tentacles,  and  disk  were  much 
alike  in  structure.  The  internal  nuLSculature  was  very  weak  or  absent,  and  the  mes- 
enterial filaments  possessed  only  a  single  median  lobe.  The  Flimmei^streifen  or 
ciliated  streaks  and  gonidial  grooves  were  absent.  With  the  assumption  of  a  sed- 
entary habit  the  external  musculature  diminished  in  importance,  the  internal  liasilar, 
sphincter,  and  mesenterial  nniscles  increasing,  while  the  ciliated  bands  and  gonidial 
grooves  appeiired  to  strengthen  the  internal  circulation.  In  some  iK>lyps  the  original 
ectodermal  columnar  musculature  pei*sists,  while  in  others  it  has  become  altogether 
lost,  though  it  remains  in  the  tentacles  and  disk.  Wherever  the  ecto<lermal  nms- 
culature  is  i)ersistent  in  the  column-wall  Carlgren  would  consider  its  possessor  as 
a  primitive  t3"pe  and,  however  divergent  the  species  may  have  l)ecome  in  other 
directions,  would  classify  it  along  with  polyps  in  which  the  same  structure  occui'S. 

The  classification  followed  by  Carlgren  in  his  ''Ostafrikanische  Actinien,"  with 
the  principal  characters  in  each  subdivision  of  the  Ariiniarla^  is  as  follows: 

I.   Ckkiantiiaria. 

II.     ACTIXIAKIA. 

A.  Tribe  ProlanUu::^.    Actiniaria  with  a  longitudinal  muscnlatnre  and  ganglion  layer  in  the  column-wall  and  UKually  in 

the  8tomo(Ufum:  liasilar  mus<-le  absent;   filaments  usunlly   Avithuut  ciliated  Mtn>ak:   without  aeontia,  inanrinal 
spherules,  and  <*inelides;  si>hin«'ter  muscle  eitfier  nl»s<'!it  or  very  w«yik,  and  always  endodcrmal. 

1,  Subtribe  ProUwtininn:    I*n>Uinthc5e  with  only  one  tentacle  in  each  radial  <'hamber. 

2.  Subtribe  Pioti^i^ichtnUid iilimr .    Protantheio  with  more  than  one  tentacle  in  some  of  the  radial  chambcm. 

B.  'iTWui  SyiHinthiiv.    Actiniaria  in  which  the  column-wall  and  usually  the  stomodncum  are  devoid  of  a  longitudinal 

musculature  an<l  ganglion  layer.    Basilar  muMtle  and  ciliated  streaks  usually  present. 
].  Subtribe  Atiinmie.    Nynanthcjc  with  the  tentacles  arranged  in  alternating  cycles,  not  In  radial  series.    Kai-h  radial 

chamber  with  only  one  tentacle. 
'L  i^nhiTihi.' StHuKhuii/lin.r.    Nynanthejc  in  which  all  or  part  of  the  tentacles  arc  arranged  in  radial  rows  or  groups; 

all  or  part  of  the  radial  chambers  bear  more  than  one  tentacle. 

III.     Zf)ANTIIARIA. 

'  Attention  may  be  drawn  to  the  stnmg  development  of  the  nervous  layer  which  <H'Curs  at  the  aboral  region  in  the 
larval,  free-swimming  stage  of  many  anemones  and  corals.  McMurrioh  (1891,  p.  317)  has  described  sach  In  the  Unraof 
JihotlactiM  Hdhcti-Uunn.r,  an<l  I  have  found  a  somewhat  similar  conditi<m  in  the  larva  of  J^bruniti  coraUigcna  (1899).  Also 
in  the  larvjt  of  the  Madreporarians  Fnvin  fnufUfn,  hnphyllUi  (liimicta,  and  Agavicin  <ut<iricUcs  I  have  discovered  a  well- 
developed  aboral  nervous  layer.  Probably  the  fonnati(»n  repn'stMits  i>art  of  an  alioral  sen.si>-organ  and  disappears 
on  fixation,  the  larvie  settling  by  that  extri'mity.  I  am  not  prepared  to  say  if  it  has  any  phylogenetic  Significance. 
No  ccttMlcrmal  mUM-le  fiU'rs  have  bi^en  distinguished  in  the  larv:e,  though  on  Carlgrtai'stussumption  they  may  be  expected 
to  o<'cur. 
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The  Protauthni^  will  thus  include  Actinians  which  have  retaiiiod  their  primi- 
tive histulo^ieal  and  anatomical  structure,  wholly  irresjKMtivt*  of  mcKlitication  along 
other  directions,  while  the  yipinntlui^  will  embi-ai-e  forms  more  hij^hly  developed 
as  to  their  histology,  anatomy,  and  external  chanicteristi<*s.  Included  under  the 
former  are  representativtv<  from  ea^'h  of  the  two  great  divisions,  Arthtimt  and  Stu'Iu^ 

With  the  great  progress  which  has  Ikmmi  made  in  the  moi'phological  study  of 
the  Z/mntluirhi  (u.-^ing  the  term  in  its  usually  accepted  sense)  within  the  last  two 
dcH^<ides,  stu<lents  of  the  group  are  in  a  l)etter  |)osition  than  they  formerly  were  for 
estimating  which  of  the  |K)ly|>iil  chamrters  are  really  of  phylogenetic  importance 
and  should  therefore  l>e  seized  u|xjn  for  the  pur|>ose  of  ei^ecting  a  classification 
which  will  show  their  true  relationshij)s.  Writers  such  as  McMurrich  (l.Sl*8,  page 
2:fl»),  Haddon  (18l»s.  jmge  411),  and  van  Ik^ntMlen  (181*7,  page  l.>8)  are  disposed  to 
ri»gsird  the  ectodermal  columnar  nmsculature  as  ancestral,  and  the  forms  in  which 
it  occui's  as  the  lowest  memliers  of  their  own  jmrticular  group,  hut  they  are  not 
pre|)ared  to  accord  to  it  the  imix)i"tanct»  of  making  it  the  one  character  uiK>n  which 
the  grouping  should  Ik*  determined,  to  the  exclusion  of  later  divergences.  It  is 
rather  regarded  as  a  character  which,  sporadically,  as  it  were,  may  appear  in  any 
group,  the  various  si)ecies  jK)ssi*>sing  it  not  necessjirily  i-epresenting  a  homogeneoas 
or  natural  assemblage. 

No  one  doubts  that  the  forms  in  which  the  columnar  ectodermal  muscle  and 
nerve  layers  are  associated  with  the  absence  of  the  Uisilar  nmscle,  a  weak  parieto- 
kisilar  musele.  absen<e  of  the  ciliated  streak  and  gonidial  grooves  are  more  primi- 
tive than  forms  in  which  the  muscle  and  nerve  lavers  are  absent,  but  it  is  doubtful 
as  to  how  far  theii*  |K)ssess4jrs  represent  a  homogeneous  group  to  l^e  separated 
from  others.  To  my  mind  they  represent  the  most  primitive  meml>ers  of  various 
divi^rgent  groups,  rather  than  a  group  to  themselves.  To  seiKinite  them  as  a  whole 
from  otheiv  wouUl  Ik?  to  neglert  the*  fat'ts  of  their  sub>e<|uent  development  from  the 
primitive  tyjK*. 

At  the  outset  we  are  <*onfi'onted  with  the  fa<'t  that  Actinians  have  evolved  in 
complexity  of  structure  along  many  different  directions.  In  addition  to  that  of  the 
mesenterial  plan  there  are  divergences  in  the  tentacular  system,  the  musc*ulature,  the 
column-wall,  as  well  as  in  many  minor  char.icters.  Following  Oarlgren's  projKJsals, 
A<tinians  which  retain  certain  primary  characteristics  will  be  grouped  together, 
however  divergtMit  they  may  have  otherwis<*  l>ecome.    Carlgren  replies  that  stnictures 


'  In  ixmiuiliun  with  iht*  "tnn-tnrM!  vurialion  exhiljit***!  by  the  Artiui-trin  a  (iiuii^ari**!!!  with  th«'iN»lyii«»  of  tht*  clmvly 
ftllitil  Mtvir*  yimiria  i-*  instnu-tivf.  S«»  far  a*  I  have  oli«<'n'ed  in  the  ciiuix*  of  an  fxaniinali«>n  «.f  tlu*  Mifl  tift<U4*)«  of  over 
twt'iity  fii»e<Me>  of  WtM  ln<1ian  loraN  tht-rc  an*  no  ivrtain  indi<'ations  of  a  <*«>hnnnar  i.'<t<nlrruuil  uiiiM*ulatiirv  and  iainfi:lion 
layer,  though  jsuch  oecur  in  th.*  tentii«-i«-«  aii«l  <li>k.  True  jBTonidial  pn»ovti-«  an*  alway>  aYiM.*nt  from  the  «'tonioda*um.  The 
mesenterial  filaments  are  invariably  fomit'il  of  only  a  single  median  lii)>i\  no  lateral  lotK'<  with  ciliate<l  btindK  being: 
developed.  The  intenial  mns<-nlatnre  i"  «'ver>where  very  weak,  and  the  sphinetrr  n-mains  endfxleniial:.mt^igl(jFAl 
plaitings  are  rarely  ffinntil  for  thf  >uiij«irt  «.»f  tht*  i»arieto-b<*si'ar  muM-U-s.  and  lMt>ilar  miivle*  are  al#»<i.*nt.  Marginal 
•«I»henile?*  and  cinclide^  havr  not  Ije^n  met  with;  mtrsfnterial  filaui'.-nt" art*  freely  cxtnidi*<l  thmuiirh  any}i<irt  of  the<-olumn- 
wall  and  dijik.  but  at  no  |»:»rt  **i  thrir  f'^mrM.*  are  thi-y  ind«'|H*n<l«'nt  of  mes«-iitfrial  attai-hm<-nt.  and  hvnre  art*  not  true 
a<*ontia.  The  Mndnpttrnria  atv  thereforv  at  i»ra«-t«*'ally  the  same  phylogenetic  level  a>  the  Artininrin  whieh  Carlgren 
includes  within  the  Prutautlux.  except  as  reifanls  the  ai»|iarent  atj^ence  of  the  columnar  e^'trwlermal  muM-ulature  and 
ganglion  layer. 
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such  as  evaginations  of  the  column-wall  {Allciuloi^^  Bxinod^mmia^  llKHJ^/,  pp.  13,  28), 
and  a  strong  constricted  sphincter  muscle  (e.  g.,  8t<>ichcu;t!K^  Acthuyporus^  p.  118) 
may  appear  in  any  group,  and  that  their  occurrence  does  not  necessarily  imply 
any  relationship  in  the  forms  possessing  them.  Undoubtedly  this  is  in  the  main 
correct  when  isolated  structures  only  are  considered,  but  the  classifications  hitherto 
have  been  founded  more  u|X)n  a  combination  of  features,  and  the  greater  the  number 
which  cun  ])e  shown  to  agree  the  more  likely  arc  the  forms  to  be  closely  related. 
Just  as  isolated  chai*acteristics  may  denote  no  natural  relationships  lietween  their 
possessors,  so  certain  primar\'  chanu*teristics  may  l)e  retained  by  different  specie.s 
whose  other  features  show  them  to  be  widely  sepjirated.  It  is  really  a  question  of 
determining  which  characters  are  homoplastic  and  which  are  homogenetic. 

By  adopting  the  course  proposed  by  Carlgren  it  is  evident  that  a  duplication  of 
groups  within  the  two  sections,  ProtantJwie  and  XytuintJuHP^  must  arise.  Within  the 
Protanth<'<B  may  be  species  which  have  evolved  in  practical!}'  all  directions  known  to 
actinplogista,  and  also  in  the  section  in  which  the  ectodermal  musculature  is  lost  will 
be  forms  modified  along  exactly  similar  lines.  This  is  at  once  evident  in  the  necessity 
for  the  subdivision  of  the  hitherto  sharply  defined  Stichjodactylinm,  Tentac»ular  dis- 
position becomes  subordinated  to  histological  details.  Though  most  students  would 
prolmbly  admit  that  the  old  trilw  St!chodaetyli7iw  includes  polyphyletic  groups,  3^et 
to  remove  its  simplest  mem]>ers  seems  to  render  impossible  any  natural  arrangement. 

I  am  also  of  opinion  that  once  its  importance  is  fully  recognized,  the  ei»todermal 
columnar  musculature  will  be  found  in  tforms  in  which  it  has  hitherto  been  over- 
looked. Except  where  maceration  of  fresh  material  can  })e  resorted  to  it  will  be 
difficult  to  determine  with  certainty  its  presence  or  absence.  Thus  in  sections  of  the 
column-wall  of  Virrymictii<^  Acthwtryj'^  ActinojH^rm^  and  PhynHtnthuii^  I  have  described 
appearances  which  would  generally  be  assumed  to  indicate  a  weak  muscle  layer,  but 
which,  according  to  Carlgren,  may  l)e  only  the  swollen  ends  of  the  supporting  cells. 
I  have  not  since  had  the  opportunity  of  proving  by  means  of  maceration  of  fresh 
tissues  whether  the  appearances  described  are  actually  ref(»rable  to  the  presence  of 
muscle  fibrils  or  not,  but  considering  the  importiince  which  is  now  attached  to  the 
question,  and  the  possi})ility  of  the  appi>arances  luring  otherwise  explained,  1  have  in 
the  present  |)aper  refrained  from  further  reference  to  the  genera  in  this  connection. 

Until  the  extent  of  the  occurrence  of  the  colunmar  ectodermal  musculature  and 
its  association  with  other  features  have  been  more  fullv  ascertained,  it  seems  to  me 
hazardous  to  bre^ik  up,  on  its  account,  long-estublished  systems  of  classification. 
Where  forms  have  develoj)ed  along  similar  lines  from  some  ancestor  it  is  more 
logical  that  they  should  l)e  associated  than  that  specie^s  should  Ik?  kept  together 
merely  lK>causc  they  retiin  one  or  more  ancestral  chai^uters.  The  combination  of 
charactei*s,  lK)th  primitive  and  evolv(»d,  should  be  taken  into  tu'count;  the  selection 
of  only  one  would  give  an  artificial  chanu'ter  to  any  group. 

1  The  family  AUcihiif  is  eharaotorized  by  a  weak  miLM<'ulature  and  the  column  posw^winf?  simple  or  complex  hollow 
evRiirinations.  The  geiHH  IUtntKUtt]m^,  in  which  I  first  a.s<'ertHined  (1897)  the  prewnce  of  an  ectodermal  columnar 
musculatun;,  will,  acconliiiK  to  Carlgren,  have  to  be  removed  t<i  the  Pattanihfx  along  with  another  repretientative, 
Thainnuctitt.  In  my  dewription  of  the  two  «pi»cie8  of  the  genus  ItuiuttUoim*  1  had  not  realized  the  im|)ortance  which  thta 
chara<*ter  has  n<»w  aKsume<l,  nor  of  the  other  featurei  a»«H'iati.Hl  with  it,  and  therc»fore  the  account  is  incomplete  in  (leveml 
essential  details.  The  columnar  ectodermal  muwulature  in  ItituitftnjpHitt  is  strongly  develope<l  on  delicate  mesoglcpal 
plaiUngs.  and  tlic  nerve  layer  is  alsrj  very  clearly  indicated.  The  stomiMla'al  e<'tCKlerm  likewise  displays  a  mus(>ularand 
nervous  layer.  No  gonidial  grooves  ot^cur  and  the  internal  mus<-ulalun>  is  very  weak,  the  sphincu*r  being  of  the  diffune 
endodermal  type.  The  parieto-V>asilar  ifl  ver>'  feeble,  and  basilar  muscles  are  alisent,  but  a  well-develope<l  tentac^ular 
sphincter  is  pnrsent.    Ass(K'iat(Kl  with  these,  however,  are  ciliatetl  stn^akstm  trilobtMl  menenterial  fllamenta. 

Thus  the  genus  agrees  in  the  main  with  C-arlgren's  detlnition  of  the  tribe  PrttUinthtve. 
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LIST   OP   SPECIES. 


Ckriantharia. 

Family  Cerianihidst. 

m 

OriatdhuM^  sp.? 

2V>A  NTH  ARIA. 

Faiiiilv  XonttthUh'. 

m 

Subfamily  Bnirh/meminir. 

Xitftnihwt  pulrh^'iltm   ( J  )ucha80ain); 

Michelotti). 
Zoitnthus  pocintux  I^esiieiir. 
Imtnm*  dnrhfutMiingi  (Andre:*). 
l^fto^tnlythoa  nirialfUin  (Ihienleii). 
hilythm     ctirihsm    (Duchawaiii); 

Michelotti). 

ACTINIARIA. 

Order  Acnsix-E. 

Family  PhyUariidx. 

AMeractU  exjtn^un  Diienlen. 


I 


Am  XI  ARIA — Continaed. 

Onler  A(Tixix.f. — C<»ntinue<l. 
Family  Buwuhtctids. 

B\tnodt)9tnnti  ffranuli/trn  (I^eKuear). 
Buno«hMf*nnn  itpheruhiUt^  n.  8(>. 
Family  Stujnrt'nUt. 
Subfamily  Aiptajrin:*: 

AifiiitJtiti  aintttlatn  ( Ixtnieur). 
Subfamily  Mtiridiit:r. 

Oi//iwii*  trirolor  { I.A'Aieur). 
Onler  STirnoDACTYLix.R. 
Sulionler  HoMODAcn'YLiN.c. 
Family  Stoirhnctidar. 

m 

Stiftrhactin  heliatith  wt  ( El  lis ) . 
Suborder  Heteroi>a<.tylix.£. 
Family  Phymatdhido'. 

Phymanthu*  rruci/er  (Lesueur). 


LIST  OF  SPaiES  ARRA.\GED  ACCORDI.^G  TO  LOCALITIES. 

MayagCez  Harbor. — OtUiartis  IrirtJor  iLes*. );  Zfumthu  tutriatu*  (Les. );  Zjmnthu*  fptdrhHin$  (Duch.  A 

Mich.). 
AorAiMLLA.  —  BinuHlopfuna  gmmdifem  (Ix*.);  Xoanthux puMielht*  (Duch.  &Mich. ). 
Sax  Ji'AX  Harbor.  —  Bunudoftunn  gmnnlif*m  (Lee.). 
Pi'ERTJ>  Real.  —  AM^nirtU  ex^tamni  (Ihienl. ). 
Ctuaxica    Bay. — AiiAafia   annulata   (L«>. );    StoirhnriiJ*    htliaiUhujt    (Eli.);    7jitmth\m  mcHU%i»   (Lee.); 

('rrinuthu*,  Hp.? 
Arroyo. — Sltnrhnrtijt  heUnnth^i*  ( Ell. ) :  Buntttloftnna  xfihernhUnj  n.  8p. 
Ax(»Yo. — Stoirhuiii*  heliattihttti  (  Ell. ). 
Play  a  he  1*<»x<'E  Reek. — Aiiiifixin  mumhttn  (lie^.);  BumHhmomn  gnmtdifeni  (I^^ee. );  AftfT*tfii*  fxitanna 

(Ihienl.);   Htymtntihnjt  rrurifrr  (\a.-^.);   /jtmidhn*  pnlehelht*  (Duch.  A    Mich.);    I^tdythoa  rttribtra 

Duch.  Jk  Mich. 
ExsKXADA  HoxDA,  (Vlebra. — AiiAofln  tmindnbt  (Les.);  AMertvii*fjri)tiiuinVi\\eT\\.\  St/nrhariit hrluinihta 

i  Ell. );  ZoaiithitJt  fx*iatu*  Let*. 
Fajariio. — Sloirha/iiji  h^lianihun  (Ell. ) 
HrcAKB*. — Bnwnlo»oma  gniHvdiferu   (I^e:*. );    I*roiop*ilythttn    tytrinhilin   (Duenl. );    Itnuru*   dnrhnnaingi 

(.\ndrf»*i. 

CKRIANTHARIA. 


Family  CEKI.\NTHID.€  Milne  Edwards  &  Haime. 

Omiiu  CEBIAHTHU8  DelU  Chiivje. 

CerianthiiB  pp.  f 

AmoD^  the  Porto  Rican  collectioni*  ii*  a  }<ingle  specimen  of  a  (\*rianihiin.  The  lower  extremity  is 
torn  and  the  (*olumn  is  slit  open  for  the  greater  part  of  ite  leni^h.  The  length  is  now  6.5  cm.  and 
the  diameter  1  (*m.;  38  tentacles  «Mxnir  in  the  outermost  cycle  and  35  in  the  inner.  From  the  extemml 
characters  al(»ne  I  considered  that  the  fonn  might  be  the  well-known  Ctrianthtu  amrriranu*  L.  Agassis, 
of  the  Caniliiia  coasts.     A  comiwrison  of  it<«  histology,  howeyer,  with  that  briefly  giyen  by  McMurrich 
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(1890)  of  C.  americanus  shows  certain  divergences,  which  make  nie  hesitate  in  reganling  it  as  this 
species.  Without  a  thorough  comparison  of  the  two  side  hy  side  it  would  l)e  hazanloiis  to  establish 
the  Porto  Kican  representative  as  a  new  sj)ecies.  I  have  since  l>een  en<leavoring  to  secure  8j>ecimen8 
of  the  Carolina  s|>ecies  for  c()mpari8<^)n,  but  so  far  without  suca»i%!i.  I  therefore  defer  tlie  description 
of  the  present  specimen  until  its  distinctness  or  otherwist*  can  Ix^  establishtnL  Both  McMurrich  and 
H.  V.  Wilson  have  obtaine«l  at  Nassau,  Hahuma  Islands,  larva?  of  a  CeriauihuM^  which  may  |H*rhaps 
have  been  derive<l  from  polyjw  of  the  same  s|KH'i<»s  as  the  Porto  Kican  exanipU^.  I  have  never  met 
with  a  CrriaiithuH  around  Jamaica. 

ZOAi^THARIA  (restr.). 

ZnanthfO',  R.  Hertwig,  18K2;  Haddon.  1891:  etc. 
ZtMirUhiniaria,  van  Beiiedoii.  1K97. 
ZoaiMtnrin  (rt*tr.),  fJirlgnMi.  1900. 

Actinozoa  in  wliich  six  primary  mesenteries  (prot(x»nemes)  arise  bilaterally.  The  ventral  or 
sulcar  directives  l)ecome  complete,  the  dorsal  or  sulcular  dire<^tives  and  the  sulcar  moiety  of  the 
protot'nemic  dorso-lat4^»ral  i»air8  remain  in(!omplete,  while  the  sulcar  moiety  of  the  ventnvlateral  pair 
is  in(!omplete  in  one  gn)up  {Brarhyrnrminu)  and  complete  in  another  {}fatT(>eueininir).  Additional 
mesenteries  (metacnemt»s)  arist*  indefMMidently  (i.  e.  neither  in  pairs  nor  symmetrically  on  ea<*h  side) 
within  the  exmro'le  on  t»ac!i  si<le  of  the  sulcar  dircH'tivt^,  and  U^come  arrange*!  in  unilateral  pairs, 
constitutes!  of  an  in(M)mplete  and  a  complete  moiety. 

Only  the  j)erfe<*t  mescMiteries  art*  fertile  and  l)ear  nu»senterial  filaments  with  l)oth  glan<hilar  streaks 
an<l  ciliate<l  l)ands.  A  single  sulcar  gonidial  groove  is  pn*sent.  The  e<*toderm  of  the  column-wall 
is  devoid  of  a  mus<'le  an<l  ganglion  layer,  an<l  the  mesogloea  is  traversed  by  irregularly  branching 
ectodennal  canals  or  by  wittered  groujis  of  cells.  The  Ixxiy-wall  is  usually  iucruste*!  with  foreign 
particles.  The  polyi)s  are  generally  grouj)e<l  in  colonies  connecte<i  by  a  ca»nen<'hynie,  the  c*elentt»ron 
of  each  polyp  communicating  with  that  of  the  other  members  of  the  colony  by  means  of  basal 
endodermal  canals. 

I  have  aln>ady  given  the  reasrms  for  which  the  trilx^  Zo(inthe,r  has  l)een  erecte<l  into  an  Anthozoan 
division  equivalent  to  the  Oriantliaria,  Actiniaria,  Alcyonaria,  etc.  It  includes  only  one  family, 
which  therefore  (tarries  with  it  the  definition  of  the  onler.  It  is  of  intert»st  to  note  that  though 
filaments  <lo  not  occur  on  the  im|)erft»<'t  mesenteries  of  adult  Zoanthids  yet  McMurrich  (1899)  has 
found  the  glan<iular  streak  t^)  Ih»  jiresent  on  the  V  and  VI  developmental  pairs  in  egg  embryos,  as 
well  as  indications  of  the  filament  in  the  micro-dire<!tives,  all  of  which  never  reach  the  stonuMbeum. 

The  mesenterial  arrangement  characteristic  of  the  ZfmiUharUi  (restr.)  suggests  in  many  ways  the 
mesenterial  scnjuence  which  must  have  l)een  followed  by  the  iK>lyjjs  which  i>nKluce<i  certain  tyi)es  of 
Palieozoic  corals.  The  formation  of  the  calcareous  st»i)ta  in  corals  is  found  to  conform  very  closely 
with  that  of  the  nuventeries,  lH)th  as  to  onler  of  api)earance  and  adult  arrangtMuent,  just  iis  do  the 
tentacles.  In  the  Paheozoic  family  ZnphrenthUr  the  septa  are  disposcMl  ]>imi»tely  with  reganl  t<^)  two 
primary  axial  st»pta,  the  "main"  and  "counter"  septa  of  paheontologists  and  two  other  primary  st^pta, 
the  lateral  or  "alar"  septa,  can  also  l)e  distinguishes!.  If  the  mesenterial  plan  of  the  Zoantliid  repn»- 
senttnl  in  fig.  2,  plate  A,  U*  compareil  with  the  septal  plan  of  a  ZaphriMitoisl  coral,  such  as  S, rcpie/asmn ,  it 
will  l)e  seen  how  very  (closely  the  mesi^nterial  spact*s  of  the  former  correspond  with  the  septal  scheme 
in  the  latter.  From  the  known  relationships  of  the  soft  |>arts  of  a  coral  to  tin*  hanl  iwirts  there  is  the 
greatest  suggest iveness  in  the  primary  mesenterial  j>lan  of  a  Z<^anthid  tx)  "main,"  "counter,"  and 
"alar"  septa,  while  a  pinnate  addition  of  the  later  mestniteries  is  characteristic  of  the  ventral  asjHM^t, 
which  would  correspond  with  the  pinnate  septa  in  the  counter  <piadrant  of  the  Zaphrentoid. 

The  septiil  plan  of  f^trepteUmnn  as  given  by  Kunth,  and  in  the  paheontological  text-books  of 
Zittel  and  Nicholst^n,  indicates  that  the  mesenteries  were  addisl  in  the  primary  exoca-lic  chamlnT  on 
each  side  of  one  of  the  pairs  of  directives,  just  as  in  the  Znnuth'uhr;  but  in  the  fossil  coral  another 
similar  series  of  mesenteries  apiK»artHl  in  the  next  primary  exocaOe  on  each  side.  In  mcnlern  Zoan- 
thids only  two  exoc(eli(;  rt»gions  of  active  growth  jKTsist  l)eyond  the  protm'nemic  stage,  but  in  the 
extinct  Zaphrentoids  there*  were  four.  The  main,  counter,  an<l  alar  septa  are  the  septa  form<^l  within 
the  primary  entocielic   chandlers.     Where   mesente'iial    incTcast*  is  simply  bilatt^ral   at   one   n»gion 


THE    ACTINIANS   OF    PORTO    RICX>.  331 

within  an  axial  fntoctrle.  &<  in  J^/nhit  anil  ( irianihiufy  no  principal  axial  Keptuin  wonhl  tie  prrMluced, 
iHit  sii«*h  i.<  pn>vi<k'<l  for  in  ]K>lyiiea  Imilt  ii]Mjn  the  Ziianthid  tvfie.* 

Family  ZOA\THID.€  Dana. 

With  fletinitirm  f  •(  onler. 

SuMamUy  BRACHYCNBMIN A  Hadd.  ft  Shackl. 

Zoantharia  in  which  the  sulcar  element  of  the  prot(M.*neuiii*  sn loo-lateral  fiair  of  meeenteries  is 
inii>erfeet. 

The  al>ove  ilefinition  with  ressanl  to  the  sulcar  element  ni  the  !»ul<'<»-lateral  pair  )>eing  imperfect 
ii*  not  invariably  true  for  all  the  iniliviiinal:*  of  a  <*]ie<'ies.  For  in  all  the  irenera,  except  S^fthenopus, 
inclu(le<l  within  the  subfamily.  |M:»ly|)e  have  '»een  met  with  in  which  the  messentery  referral  to  la 
perfect.  In  the  |<i|^r  on  the  Jamaican  Zffjuth»:9  I  have  re<"«»nie«l  that  a  ?*pecimen  of  Oemm/iriti  mriahii» 
Ihienlen  pre5?ente<l  the  nc»rmal  brachycnemic  arrangement  on  one  side  an»i  the  macroenemic  on  the 
other.  In  a  ii»lony  of  Pnf*/fht>'i  mn)nmiff*f)*n  Ellis  A  S«»lan»ler,  one  l^lyp  was  brat'hycnemic  on  the 
rijjrht  an«l  macnu'mMnic  on  the  left  siile:  an«l  in  another  r»*»lyp  fnim  the  ^^ame  c«»lony  the  brachycnemic 
c<in<lition  was  on  the  left  .«i«le  an«l  the  macn»cnemic  on  the  right.  Similar  combination.^  of  the  micro- 
tyjie  were  f«iun«l  in  Pnhjih^i  iyirittnn  I>uchar<e?aini;  &  Miohelotti,  but  one  l>*»lyp  was  altojij^ether  macro- 
typic  «»n  iNith  :«i«ies,  in  plai'e  nf  the  normal  brachytype.  In  the  c«»un?e  of  the  present  in  ventilations  a 
pr>lyp  «»f  ZininthnA  M/cuiin*  was  fnun«l  which  was  brachycnemic  on  the  left  side  and  nuu*roi>nemic  on  the 
ritfht  «fie.  1*>^:  and  Carlgren  r  Is9rt,  pi.  viii,  ti;r.  6*0  anmng  other  irregularities  in  a  spe<-ies  of  Innunu 
fomid  a  iH»lyp  which  was  ma4*nK.*neniir  on  the  same  side.  Various  i)ther  irregularities  in  the  mesen- 
terial arramrement  of  different  siie*'ies  of  Z^ianthids  have  l>een  iriven  by  rither  workers;  but  apiiarently 
verv  rarelv  is  then-  an  actual  n'platvment  «»f  oiif  tvi»e  bv  the  «»ther.  as  in  the  cases  al»f»ve  mentioned. 

Th«'  numeniib*  in.-tam*es  just  citi-d  are  sutti«*it-nt  to  indicate  that  the  macHN-nemic  or  brachv- 
rnemic  tyjKf  of  mes^-nterial  arrantrement  in  the  /jfunthitU*  is  not  so  fixe<l  as  ha?  l»een  supiw^Nl.  tliat  in 
the  same  polyi»  l"»th  ty|»i-s  may  o^'rur  on  different  sides,  or  even  the  entire  iiuwrocnemic  arrangc^ment 
may  ai»[jear  in  platv  «»f  the  brachycnemic.  Still,  by  far  the  majority  «»f  polype  of  any  spetnes  exhibit 
the  normal  onler  establi?»he<l  by  Hertwitr.  Krdmann.  and  others  for  the  (larticular  genus,  and  the 
ex(vpti«ins  now  and  atrain  niH  with  should  not  lie  alIowe<i  to  diminish  the  taxonomic  value  of  the  two 
.«ubiamilies.  Of  six  jNtlyiis  tif  the  Vorx**  Kicaii  Z.  iftnntu*  examined,  only  the  one  represente*!  by  the 
transverse  section  in  lig.  1ft  showe<l  any  departun.'  fnmi  the  establishe«l  onler,  and  the  many  Jamaican 
|)olyiJS  examine<l  were  all  normal. 

Roule  (190i^i  has  reivntly  suggesti**!  that  the  mai'n>typic  genera  Epiz^Mnthwt  and  Pnmzoaulhujt 
should  disap|»ear.  and  their  representatives,  along  with  th««ae  of  G*mmnrin^  biecome  united  in  the 
genus  I'nhjthiAi.  Heg«»es  s«ifaras  to  pla4.v  the  finnmnrin  firifiH  of  I>uchaAs&ing  ft  Michelotti  under 
the  genus  J*nh//htHi,  though  I  have  shown  1 1S98,  p.  372)  that  its  pohfw.  like  those  of  all  the  species 
of  I*4ini:'0nitfinjt,  are  macnH-'neuiic  and  jirissess  a  diffuse  endiwlemial  sphincter  musi'le. 

Sufh  ass<M*iations  as  thos«»  pnijxise*!  by  Roule  have  referem-e  mainly  to  the  external  appearance 
an«l  habit  of  the  colonies.  an«l  are  wholly  adverse  to  the  principles  of  cla2«ifi«:ation  which  hitherto 
liave  IxxMi  found  of  the  greatest  value  in  Actinian  studies. 

QmnM  Z0ABTHIF8  Lamarck. 

Brachycnemic  yjntnthvlvr^  with  a  drmble  medoglot^I  sphim-ter  musi'le.  The  Imdy-wall  is  in- 
cniste<1;  the  ect<Mlenn  is  usually  dL*H.'r»ntinuous;  wellHlevelope<l  e<*to<lemiaI  canal  s>'stem  in  the 
mesfigKca;  mon«ecious  or  diiM'ious.  INilyfis  omnected  by  a  thin  lamellar  iienenchynie,  stolons,  or 
more  rarelv  free. 


>  Sin<*<-  thi»  wAjt  writtGn  I  have  Ui-n  aMv  to  rhow  •  John>  Hopkiiu*  I'niveRdty  CireulArt.  viil.  xxi.  No.  i5k\  JAnuAty.  1902) 
from  an  t-xaminatifm  of  numi-nHiii  mtIaI  ?!«^rtion«t  that  the  primary  H'pta  of  thi*  Ruiereo  coral.  l^thfriihyUmm  proi^fermm 
( Mci'ht-^ncy  t.  an*  hexani«*ral  tk*  in  miMlvrn  i-<.iraN.  AL*«>  that  the  later  iiepta  are  add«d  in  nu-h  a  manner  aK  to  leare  no 
rltmbt  that  the  meMfnterial  se*)Uenoe  bore  the  eli*<<»t  rv!«emblanee  to  that  eharacterii^ic  of  livinje  Zoanthid>.  except  that 
in  L/fitkophytlHrn  new  me^enteriea:  and  i^epta  were  a<lded  within  fonr  primary  exonirlic'  rhamtieni.  whereas  in  Zoanthid<Dew 
me!(vnierie?«  arW  in  only  two  exoeielie  chamtier*.  Recent  Zoanthids  bear  much  the  same  relati<xfcship  to  the  Plalsofloic 
Rugoee  ittrals  which  living  .ictinians  df>  to  modem  coraln. 
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About  a  dozen  different  colonies  l^elonging  to  the  genus  Zoanthw  are  contained  in  tlie  Porto 
Rican  collection.  Externally  they  are  divisible  into  two  well-marked  groups:  (1)  Colonies  possessetl 
of  a  continuous  incrusting  coenosarc,  from  which  small  polyps  rise  as  mamnuforni  or  cylindrical 
upgrowths,  and  are  practically  of  the  same  diameter  throughout.  (2)  Colonies  without  a  continuous 
incrusting  coenosarc,  the  polyiw  forming  irregular  clusters,  connected  with  one  another  and  with  for- 
eign debris  by  narrow  stolons,  flattene<i  cicnosarcal  expansions,  or  growing  directly  from  one  another. 
In  these  the  individual  polyps  are  mostly  club-shaped  and  pedunculated,  but  they  may  be  cylindriiral. 

The  rei)resentative8  of  the  genus  Zotmlhya  are  very  variable  in  form,  dimensions,  number  of 
tentacles,  and  color,  according  to  the  conditions  under  which  they  are  living,  so  that  where  an  abun- 
dance of  material  is  available  it  l)ecomes  very  difficult  to  secure  constant  and  siHJcific  charac^ters,  and 
thus  to  identify  the  different  tyjies  with  the  descrii)tionH  of  other  workers. 

Verrill  in  a  recent  i)aper  (1900)  recognizes  ten  West  Indian  species,  including  those  from  the 
Bahamas  and  Bennudas.  Already  many  synonymic  difficulties  have  l)een  introduct^d.  In  my 
account  of  the  Jamaican  Actiniaria  I  have  place<l  the  colonies  with  a  (X)ntinuou8  incrusting  wrnosarc 
under  Duchassaing  &  Michelotti^s  tenn,  MammUlifern  pulrhellus^  a  fonn  which  these  authors  believed 
to  be  but  a  variety  of  the  ^f.  nytnphae  o[  lA»sueur.  Externally  they  exhibit  no  differences  from  the 
Bahaman  specimens  which  McMurrich  has  <letermiued  as  M.  yiymphenr,  but  the  sphincter  muscle  of  the 
two  apparently  differs  to  such  a  di»gn^  as  to  warrant  their  separation  as  distinct  sijecies.  Trans- 
verse and  longitudinal  sections  of  the  Porto  Rican  si)ecimen8  of  tlie  Mammillifera  type  exhibit  all  the 
characteristics  of  the  Jamaican  sptH'i mens,  and  I  have  therefore  detenuined  them  as  /Dnnthua pulchelhi^. 
Verrill  (IJKX),  p.  h&S)  in  a  footnote  jmints  out  that  Lesneur  (1817,  p.  17S)  was  evidently  in  error  in 
stating  that  the  tentacles  in  }(,  mmruUi  are  26  Ui  110;  Ixjsueur's  transverse  section  of  the  same  s[>e<Me8 
represents  01  mesenteries,  and  a>i  the  number  of  tentacles  correspon^ls  with  tlie  numl)er  of  mesenteries 
it  may  be  assumed  that  the  former  are  al)out  52  to  (K).  As  McMurrich  distinguishe<l  his  M.  nymphcir 
from  M.  anricida  mainly  on  the  tentacular  differencei*  it  is  clear  that  the  determinations  of  McMurrich 
and  myself  become  very  difficult  of  comparison  with  the  original  ty|)esof  /.  auriaiifif  Z.  nifmphea'f  and 
Z.  inUchellvSy  esi)ecially  considering  that  the  external  characters  upon  which  alone  the  three  are 
founde<l  are  so  very  variable.  I  do  not  at  present  see  that  any  mlvantage  is  to  l)e  gained  by  attempting 
to  modify  the  synonymy  already  adopte<l,  and  therefore  retain  /.  pulrheUvs  for  the  forms  al)ove 
mentioned.  The  characters  as  exhibited  by  the  Jamaican  ami  Porto  Rican  n^presentatives  seem 
clearly  enough  defined  to  enable  them  to  be  recognized  at  any  time. 

The  Jamaica  colonies  with  mostly  clavate,  pe<lunculate<l  polyps,  irregularly  united  by  stolons, 
etc.,  I  previously  identified  as  the  Z.  floH-mnTinua  of  Ducha.s8aing  <fe  Mi<!helotti,  mainly  from  the 
description  which  McMurrich  gave  of  Bermu<lan  specimens  identified  by  him  as  this  s|)ecies.  Verrill, 
however,  has  place<l  the  Z.  flon-marimis  of  ^IcMurrii^h  umler  his  new  sjiecit^,  Z,' proten^y  and  the 
Jamaican  Z,  flon-marinuH  as  a  doubtful  synonym  of  /.  socitUus.  Judging  from  the  figure  of  the  sphincter 
of  Z,  sociatm  which  McMurrich  (1898)  has  recently  given  I  am  incline<l  to  think  that  Verri IPs  suggestion 
is  the  best  solution  of  the  presgnt  difficulty.  There  is  nothing  in  Lesueur's  des(!ript!on  of  Z.  nttciaiu^^ 
nor  in  the  more  detailed  study  given  by  McMurrich,  which  does  not  ocrur  in  the  specimens  I  have 
had  under  examination.  I  have  therefore  in  the  pre>>ent  paper  place<l  the  Jamaican  Z.  flos-marintis  as 
a  synonym  of  /.  sociatuSf  and  identify  the  Porto  Riian  spe<'imens  as  this  species.  The  form  possessing 
about  1^6  tentacles,  which  Duchassaing  &  Michelotti  describe  as  /.  flos-jnarinuSf  has  therefore  yet  to  be 
rediscovered. 

It  is  regrettable  that  Verrill  has  not  given  a  figure  of  the  sphincter  muscle  of  his  new  spe<'ies, 
Z,  protens;  for  amon<r  the  external  characters  which  he  gives  thc^re  are  none  which  may  not  occur  in 
the  species  already  recognized.  To  my  mind  the  vali<lity  of  the  new  spt^'ies  (an  only  1x?  established 
by  showing  that  the  sphincter  i>osse8ses  a  (;liaracteristi(;  form,  or  that  some  other  constant  anatomical 
feature  f)ccurs. 

Zoanthus  pulchellus  (Duchassaing  &  Michelotti).     Pis.  II,  IV,  Figs.  2,  3,  14. 

MawilU/rra  pnlrhrlln,  DtK^hassuing  et  Mifhclotti,  ISfifi,  p.  137,  pi.  vi,  fij?.  4  (an  variotAs  M.  nymphvrirf). 
Zoanthu»  purhrUm,  Diiorden,  IHIW,  p.  341,  pi.  viia,  fig.  3;  pi.  xviiw,  figs.  3,  4. 

Krtei'tial  rharnders. — The  jwlyps  are  erec^t,  cylindrical,  short  or  elongatt^l,  thin-walltHl,  smooth, 
usually  closely  arranged,  and  rise  from  a  thin,  tough,  incnisting  ccenenchyme.  Where  widely  sepa- 
rated they  generally  appear  on  retraction  as  low  mammiform  prominences.    On  retraction  they  may 
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be  a  little  swollen  above  or  remain  of  the  same  diameter  throughout,  ami  terminate  <iistally  in  a 
rounded  or  slightly  conical  manner;  a  central  aperture  remains,  from  which  nuliate  deli(*ate  capitular 
ridges.  On  partial  retraction  a  deep  groove  is  often  seen  dividing  the  capitulum  into  an  inner  and  an 
outer  part,  but  this  becomes  intumed  when  the  column-wall  is  completely  infolde<l. 

The  tentacles  are  short,  di^tiform,  overhang  during  extension,  and  are  arrange<l  in  two  alternating 
rows  of  about  thirty  in  each.  The  nake<l  |)ortion  of  the  disk  is  depressed  l)elow  the  tentacular  margin, 
smrKJth,  thin-walled,  and  exhibits  ra<liating  lines.  During  expan.'iion  the  oral  cone  is  much  elevated, 
and  the  mouth  is  slit-like.  The  stonKxheal  gnxive  is  not  clearly  seen  in  living  polype.  The  disk  and 
i-apitulum  become  greatly  enlarge<l  during  full  expaiL<ion,  8*j  that  when  all  the  polyps  in  a  colony  ars 
in  this  state  their  margins  are  in  (-ontaft,  and  tlie  mutual  pressure  pnHhices  a  f>olygonal  outline. 

The  c<enenchyme  is  smooth,  continuou-«,  lamellar,  and  a<iheres  closely  to  the  rocks  and  stones,' 
following  the  various  irregularities  of  their  surface.  Occasionally  it  l^ecomes  ribbon-shaped,  when  the 
polyps  are  more  widely  separated. 

The  color  of  the  lower  part  of  the  elongate*  1  polyps  is  pale  buff,  the  white  mesenterial  lines  showing 
through  the  partly  transparent  walls;  the  up[H;r  part  is  olive  blue,  the  i^pitulum  l)eing  a  little  lighter 
and  iLSually  exhibiting  green  radiating  lines.  The  tentacles  are  nearly  always  <lark  brown,  but  may 
\)Q  green  or  olive.  The  disk  is  generally  a  bright  green,  with  lighter  radiating  lines;  sometimes  it  is  a 
pale  green  or  yellow.  A  darker  triangular  area  often  extends  from  the  two  axial  extremities  of  the 
mouth,  and  sometimes  one  is  more  pronounced  than  the  other.  The  peristome  in  many  is  a  bright 
pink,  in  others  a  bright  green,  more  rarely  yellow.  The  stomo<keum  sometimes  appears  green,  with 
white  rarliating  lines  showing  through.  An  olive-brown  color  is  first  extracte<l  on  immersing  the 
colonitrs  in  alcohol,  and  the  jKilyps  l^ecome  a  uniform  green,  due  to  the  presence  of  numerous  zooxan- 
thelhe  within  the  endo<lermal  cells. 

The  average  diameter  of  the  column  in  living  specimens  is  6  mm. ;  the  diameter  of  the  (tapitulnm 
on  full  expansion  varies  from  S  to  10  mm.  The  length  of  the  c»>lumn  is  variable,  de[»ending  mostly 
upon  the  position  of  the  j>olyp  in  the  colony.  An  average  length  is  5  mm.;  some  may  attain  a  length 
of  nearly  three  times  this,  while  the  mammiform  polype  may  exten<l  only  3  to  4  mm.  alx»ve  the  level  of 
the  cienenchyme.  The  tentacles  are  fn>m  2  to  3  mm.  in  length.  Colonies  are  often  met  with  from 
20  to  ZO  cm.  acroes. 

Anatomy  ami  IDMiflttgy. — The  column-wall  is  protectee!  on  the  outside  by  a  sulx?uticle,  which  is 
partly  <x>ate*l  with  a  layer  of  loreign  matter,  mostly  diatom  fnistules  and  fine  mud.  This  is  best  seen 
in  the  lower  part  of  the  l><>lyp,  but  may  extend  nearly  the  whole  length.  The  ect^xlerm  is  very  narrow, 
and  it**  cells  have  lost  their  columnar  character  except  in  the  distal  region.  Below,  the  layer  is  largely 
vacuolate<l,  numerous  nuclei  otrur,  and  the  protoplasm  is  arrange<l  in  stran<ls,  and  is  granular  and 
stains  deeply.  Conne<'ting  mesogbeal  strands  pass  from  the  sul)cuticle  to  the  middle  layer,  the  ecto- 
derm appearing  as  if  emlKyJde^l  in  irregular  mesogkeal  chaml>ers.  Towanl  the  base  the  sulxiuticle  is 
better  develope<l  and  the  ect<^xlenn  l>ecomes  thinner. 

The  mesoghea  is  thickest  in  the  region  of  the  capitulum  and  als«i  toward  the  oenenchyme.  It 
contains  is*)late<l  connective-ti^ue  cells,  and  fine  prr)ce8ses  are  seen  extending  from  the  ectoderm 
to  the  endo<lenn.  Cell-Lsletsalso  occur,  some  of  which  contain  dark,  granular  pigment  matter.  They 
are  largest  and  most  numerous  toward  the  endodermal  border,  where  they  sometimes  appear  as 
forming  an  interru[»te<l  encircling  sinus.  Often  a  canal  occurs  opposite  the  insertion  of  each  mesentery. 
Vacuoles,  or. circular  spaces  with  only  a  single  nucleu.s,  are  not  infreijuent  in  the  mew)gl<ea  toward 
its  ecto<lennal  border,  and  the  margin  is  not  always  well  defined. 

The  endoderm  is  a  very  narrow  layer  and  is  cn>wde«l  with  zooxanthella?  and  small  oval 
nematocysts.     On  its  mesoglo-al  lx)rder  it  gives  rise  to  a  weak  musculature. 

The  ctenenchyme  t'ontains  numerwis  irregularly  distribute<l  canals  conne<;ting  the  celenteron 
of  one  polyp  with  that  of  other?.  These  are  lined  with  a  strongly  cilate<i  endo<lerm,  and  possess  a 
weak  musculature. 

The  mesoghcal  sphincter  mu-^cle  is  strongly  developed  and  consists  of  a  small  upper  or  distal  portion 
and  a  latter  lower  or  proximal  i>ortion,  the  twosei>arate<i  by  a  deep  groove  in  retracte<l  ]K)lyps  (fig.  14). 
The  upper  i>art  consists  of  a  numl)er  of  small,  closely  arrange«l,  rather  elongate<l,  irregular  cavities, 
line<l  by  muscle  fibers.  The  mesogheal  .spaces  in  the  lower  part  of  the  sphincter  are  also  very  closely 
arrangefl,  narrow,  and  at  the  broadest  part  extend  nearly  across  the  middle  layer.  Below,  the  muscle 
passes  toward  the  ectodermal  border  and  then  turns  inw^ard,  terminating  in  a  number  of  small 
chambers  toward  the  endodermal  border  of  the  mesoglcea. 
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Rather  more  chainl)ers  occur  in  the  sphincter  here  represeiitwl  than  in  the  sphincter  already 
figiinxi  in  the  account  of  the  Jamaican  i)olyp8,  and  they  are  more  cloHt*ly  arranged.  Still  the  Hame 
general  arrangement  is  presented  in  lM)th;  a  certain  amount  of  iu<iivi(hial  variation  is  to  l)e  expecte<l. 
The  ectoderm  of  the  tentacles  is  an  ordinary  colunmar  epithelium,  and  unlike  that  of  the  column- 
wall  is  devoid  of  any  cuticle  and  su>3<ruticle.  Very  small  nematocysts  cx*cur  in  a  peripheral  zone,  and  a 
weak  longitudinal  musculature  on  its  inner  bonier.  The  mesogloea  is  devoid  of  c^ll-islets,  and  the 
endodenn  is  greatly  thickened  in  retracted  examples,  leaving  scarcely  any  lumen  and  l)eing  crowded 
with  zooxanthella*.     A  weak  circular  endtxlermal  mus^'le  occurs. 

The  wall  of  the  disk  is  nuich  like  that  of  the  tentacles,  but  nematocysts  are  not  so  numerous  in  the 
ectoderm,  and  the  endo<lenn  is  never  so  broad  a  layer.  Numerous  cells  with  granular  protoplasm 
occur  in  the  mesogltea,  especially  toward  its  ectodermal  border.  Both  theendodennalandecto<lermal 
musculatures  are  very  weak. 

The  stomo<la?um  is  usually  greatly  elongateil  in  transverse  swtions,  and  the  ectoderm  forms  alM>ut 
eight  deep  longitudinal  folds  on  each  side.  The  sulcar  groove  is  smooth  and  elongate<l.  CMliat^ni 
supporting  cells  are  the  princij»al  constituents  of  the  stomcwhcal  ecto<lerm,  but  granular  gland  c^ells 
which  stain  deeply  in  methyl  blue  also  occur,  as  well  as  a  few  nematocysts.  The  nujsoglcca  is  rather 
broad,  and  contains  a  few  isolattxl  cells.  The  en<loderm  is  very  narn>w,  as  is  the  ca.^e  with  the  lining 
of  tbe  ccelenteron  generally. 

The  mes(»nteries  are  microtyinc  in  all  the  |M)lyp8  examincil,  th(»  numln'r  of  p:iirs  varying  from 
25  to  'V).  At  tht'ir  insertion  in  the  (M)lumn-wall  they  are  narrow,  but  enlarge  lh^y<>nd,  when*  the 
single  basal  canal  occurs,  the  layer  IxH'oming  very  thin  agiuii.  The  basal  canal  is  circular  or  oval  in 
section  in  the  up|K;r  region,  but  Ikhmjuics  more  elongated  below.  A  very  weak  pari(»to-l)iisilar  must'le 
occurs;  the  retractor  mus^^le  is  (tlearly  seim  su[)jK)rte<l  ujk)!!  rounded  folds  of  the  mcsogl«ea  an<l  enables 
the  iwiinni  character  of  the  mesenteries  to  Ik»  establishe<l. 

At  the  inner  termination  of  the  .stJiUKHljeum  the  n*flect4Hl  ecto<lerm  is  very  clearly  sifn,  {Missing 
for  a  short  distance  up  the  face  of  the  complete  mesenteries  and  then  downward  along  the  fri^e  cnlge, 
giving  rise  to  trifoliate  mesiMiterial  filaments.  The  chanu-ter  of  the  Zoanthid  nicscMiterial  filament  has 
been  lUliy  des<TilK.Hl  by  McMurrich  (181)9),  ami  it  is  unnecessiiry  to  rt^jjeat  it  hen*.  Shortly  Inflow  the 
stouKMlical  tennination  the  mesenterial  end<Hlerm  lieconies  greatly  swollen,  the  mesentery  ap{>earing 
clavate  in  transverse  section.  The  epithelium  is  ilensely  crowded  with  granules  of  various  kinds, 
many  of  them  yellow.  McMurri(;h  ha**  surmised  that  the  granules  an*  in  some  way  products  of 
digesti(m. 

Many  polyps  from  different  colonies  containe<l  ova  distribute<l  al>out  iiii<hvay  along  the  length  of 
the  macrocnemes. 

lAtcalUiea. — St.  Thomas  (Duchassaing  &  Michelotti);  Jamaica  (Duerden);  Porto  Kicii  (U.  S.  Fish 
Commission). 

Zoanthus  sociatus  (Ellis).     Pis.  II,  IV,  V;  Figs.  4,  15-22. 

Actinia  fmciata,  YAUh,  J7f.7.  p.  436,  pi.  xix,  flgs.  1,  2:  Kllis  it  .S<»Iainltrr,  17Sf»,  p.  5.  pi.  i,  figM.  1,  "2. 

ZoanihuH  nociatiut,  Li'NiU'ur,  1H17,  p.  170;  MoMurrith,  iJOsU,   p.  (i2,  pi.  il,  ttg.  2;  pi.  iv,  figw.  I.VIS;  1898,  p.  242,  pi.  III.  fig.  1; 

Verrill,  IIKO,  p..')61. 
Zoanthm flos-nmriniiit,  Ducnieii,  IHUH,  p.  :i39,  pi.  xvii  a,  fig.  2;  xviii  a,  llg.  2. 

KrUTnal  charactiTit. — The  polyps  are  en'ct,  clavat4M)r  cylindrical  in  form,  and  rise  dircrtly  from 
a  thin  band-like  incTusting  c<enenchyme,  or  from  a  fnn.^  irn»gular  stolon,  or  directly  from  one  another, 
either  at  the  base  or  a  short  distance  u[)  the  column.  Tsually  the  column  is  smooth,  thin-walliHl,  and 
pellucid,  but  sometimes  a  membranous  cuticle  (M*curs,  more  obvious  towanl  the  base,  and  foreign 
partick^  a<lhere  to  it.  On  (»omplete  retraction  the  column  is  usually  swollen  above,  and  on  partial 
retrm'tion  a  deep  groove  is  seen  w|»arating  the  capitulum  into  an  inner  narrow  zone  and  an  outer  region 
which  passt>s  insensibly  into  the  column.  Twenty-four  to  thirty  minute  rounded  denti(rulati(ms  or 
capitular  ridges,  alternating  with  the  out^T  row  of  tentacles,  occur  on  tluj  inn(»r  capitulum  and  are 
continue<l  for  scHue  distance  down  the  column. 

The  t<*ntacles  are  dicyclic,  slightly  entacm»eous,  smooth,  acuminate  or  rounded  at  the  tip,  and 
overhanging  in  full  expansion.     They  vary  in  number  from  48  to  (iO. 

The  disk  is  snioiith,  thin- walled,  and  shows  radiating  divisions.  The  i>eriplieral  area  is  more 
deeply  grooved,  an<l  overhangs  on  full  exjiansion;  the  middle  regicm  is  elevate<l,  and  the  mouth  slit-like. 
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The  ocenenrhyme  is  ver\'  rarely  l)an«l-like  ainl  inrnistinir;  more  often  it  is  rpprcf?pnted  hy  ."ftolons, 
varial)Ie  in  fomi  and  leu^h.  ami  (nmstitutinjr  an  irretrular  c-onne<-tion  l»etweeii  the  polyjis*.  S<.>metinies 
the  ha**  of  a  iK)lyp  may  l>e  flattene<l  or  invjiilarly  lohulate*!  on  ont*  or  more  sides,  as  if  forming? 
ctenenohyme.  Polype  all  aU^U  the  same  size  are  oftt'n  rlos^^ly  a*<«M'iate«l,  incnisting  s«^me  nj«*k  or 
stone.  More  often  they  are  in  practii-ally  free  rlusters,  loii-vly  attachi'*!  to  <i»ral  and  shore  debris, 
the  polyjie  connected!  with  one  another  in  an  irrtvular  f:L^hion  hy  free,  stolon-like  c<enenehyme. 
Polyjis  livinjr  on  the  upper  surfa^-e  of  stones  are  usually  slmrt  and  cylindrii-al.  while  those  on  the 
sides  and  undenu'ath,  or  in  creviees,  l»e<'ome  more  t'lonirate*!,  with  a  distinct  |K*«lnn«*le.  In  any  lanse 
jrroup  of  jMilyps  the  individuals  on  ex|»ansion  rise  to  pnu'ti<^lly  the  sanit*  K-vel  however  they  are 
disp<»se<i  with  reganl  to  one  another  l>asiilly. 

The  lower  part  of  the  colunm  is  usually  sand-<H»liireil.  the  ui»ik.t  dark  jrretMi  or  hluish;  the 
tentaclt*  are  yellowish  jrreen,  hlut'  ^rtvn.  «»r  l»n>wn.  The  di<k  pn*sfnts  various  liirhl  and  dark  shades 
of  blue  and  >rrtn*n,  often  mixe«l  with  yt*ll«»w  and  black:  the  oral  tN>nc  is  bri-jht  yellow  or  )rrei*n;  a 
darker  triangular  ar(*a  may  l)e  present  at  each  an^le  nf  the  iin»ulli  «ir  at  «»nly  oik*.  McMurrieh  gives 
the  ndumn  of  tlu*  IWiaman  s|>e<*imenr?  as  usually  Hesh-rolniv*!.  with  the  ui-int  |«iirt  purjjlish  brown;  the 
tentacles  art»  the  same  in  col«»r  as  the  upin^r  part  of  the  ci>h;mn. 

The  height  of  the  |M>lyps  is  very  variable:  an  avcni;re  may  Ik-  alnuit  17  mm.:  the  irreiilest  diameter 
of  the  livinjr  n*traete<i  lK>lyp  is  o  mm..  «»f  prestTvi**!  iMily|>s  :5  mm.  The  diameter  of  the  disk  in  ex]>ansion 
varies  fn»m  5  to  S  mm.:  the  inner  tentacles  are  2..>  mm.  lon-^. 

Aifitomif  nitil  HlMtAiHju. — The  cuticle,  suln-uticle,  and  iM*t«Klerm  are  of  the  same  chanwter  as  in  the 
I»revious  spe<*ies.  Tlie  t»cto«lenn  is  stmnjfly  vacu<»late<l  1h.*1ow.  but  less  s«»  alMive.  and  ci>ntains  oval 
nemato<-ysts;  its  mesojjlical  iMnmdary  is  nften  n»>t  well  detine<l  «»n  atx-«iunt  nf  thi-  c»>nne4*lin;r  mes^^lo-al 
Mrands,  mesogl<eal  vacuoK-s.  and  cell-inclosun-s. 

The  mesogli.ea  is  broail  in  the  n*tfi«»n  of  the  lower  sphincter  mus«*le  and  thence  narn»ws  in  lx>th 
directions,  lx*<'ominj:  irn-atly  c<instricieil  at  the  <-ai>itular  irnM»ve.  I-anrt*  and  small  <vll-inclosures 
o«cur,  many  of  them  c«»ntainini;  tine  piirmeiit  granules.  Circular  and  oval  vacuoles  a ls<»  occur,  with 
but  few  cell  contents.  An  internipteil  encin-liuL'  sinus  \>  present.  nmne<"te<l  in  places  with  the 
eeto<ienn.  The  endiNlerm  is  a  verv  thin  laver,  li>adeil  with  z<M)xanthell:»',  and  forms  a  delicate 
circular  musculature. 

The  spliincter  mu.'H'le  is  double  and  mes«»i:lo-al;  the  smaller  jiart  ci»nsist»- of  but  a  few  dK^^tinct 
cavities,  while  the  largi.*r  is  very  elomriite  and  is  n*pn»sentiHl  by  an  enoniious  numl)er  of  chaml»ers 
variable  in  size  an»l  nutline  and  l>e<'«»miiiir  «imaller  l»el<»w. 

The  ectrnierm  of  the  tentacles  i?  ilevoid  nf  cuticle  and  suU-uticle.  and  cnntains  numerous  small 
oval  nemat*x*ysts  in  ifc*  lower  jiarts.  Internally,  tine  piirment  granules  may  oi'cur  and  a  weak 
ei»t<^iermal  musi'le  on  line  meso^lo-al  plait ings. 

The  mesoglo*a  is  thin  and  tinely  ]>Iaiteil  on  its  end«Mlermal  lM)riler  f«)r  the  support  <>f  the 
musculature.  The  end<.Mlerm  is  very  broa*!  in  the  retrat*t**<l  tentai-les,  leavimr  only  a  small  lumen,  and 
is  crf»wde*i  with  z<Mixanthella*. 

The  ecttMierm  of  the  disk  is  much  narrower  than  that  of  the  tentacles,  and  nemat<M.-vsts  are  few. 

m 

Between  the  ectixlerm  an«l  mes<.»glu-a  apiK-sirs  a  kind  of  interme«liate  layer  in  which  aR*  mmierous 
oval  granular  cells  with  their  long  axis  at  riirht  angle>  tn  that  of  the  ectinlermal  cohnnnar  «vlb«, 
some  are  partly  free  and  piirtly  eml»e<lde*l  in  the  me><»irl«i;a.  The  t-i-t'Mlennal  and  endcMiennal 
musculatures  are  weakly  develojK**!. 

The  stoiuo»ia*um  is  iLsually  nval  in  iransversi»  Mnlion.  with  alM»ut  j-ix  deep  ri«lges  on  each  side, 
leas  in  numl>er  tlian  the  iH»rfei*t  me?enterit»>.  The  gniiidial  gnMive  is  rather  wide.  itsect«Mlennal  lining 
smooth,  with  few  gland  (vlls,  and  more  stmnirly  ciliate<l  than  the  stonnMlnal  e«t«Mlerm  el.**ewhere. 
The  rest  of  the  ecto<lenn  is  bn»ad  and  contains  many  .^mall  nematcn'y.-t.-  in  its  dee|)er  rt»gions.  A 
<ielicate  nerx'e  layer  can  l»edeti*cteil  in  favtirable  sintious.  The  nK'S4.»irloa  is  aln*  ciimi>arativ«*ly  broad, 
more  so  than  in  the  disk  and  me.H'nteries. 

The  mesenteries  are  ntinnallv  brachvtvpic.  but  the  ma«*nitvi»ic  arrant-i'ment  mav  (M*cur  on  one 
side  or  another.     The  numlx.*r  of  meH.'nterit*s  is  usually  alnMit  «M>. 

The  endotierm  contains  many  ziMjxanthelUe  and  me<lium-sizeil  oval  nemat<H-ysts.  The  nies<wrlo'a 
is  finely  plaite<l  for  the  support  of  the  n'tract<»r  musi^-le.  In  mi»st  «*a.*^*s  a  Ijasal  K-mvaA  oci-urs  some  iiitle 
distance  fn»m  the  insertion  of  the  mest^nteries  in  the  odumn-wall,  but  is  not  present  in  all.  The 
canala  contain  many  small  oval  neniatmnsts. 

2d— F.  c.  B.  iiwu— a 
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The  ivflecttHl  t*cto(U*riii  ami  ineHt'iiterial  tilainnit.s  are  of  thf  usual  Zoantlicau  cliaraoter,  and  for 
this  apeirieH  have  been  fully  (leiKTil)e<l  by  McMurricli  in  bin  pajK-r  "The  Met*enterial  Filaments  in 
Zoanlhum  socUUma  (Ellis),**  1891».  The  endoderni  iH'conies  j^n'atly  swollen  1h*1ow,  where  it  contains  an 
enormous  quantity  of  pigment  and  nutritive  j^ranules  of  various  kinds.  Before  receiving  Pn)fe«<ur 
McMurrich's  papi*r  I  had  made  nnmerou>*  si^ctions  and  dniwings  of  the  mesenterial  filaments  in  this 
species,  with  a  view  to  their  study  along  somewhat  similar  lint«  to  thos<»  followwl  in  the  alxive  ]>ai»er. 
My  results  as  t<)  the  relationships  of  the  interme<liate  tissues  and  ciliatt^l  bands,  and  also  af  to  the 
very  different  character  of  the  nuMlian  i>art  of  the  lilament  in  its  upper  an<l  h»wer  regions,  agree  with 
those  of  McMurrich.  I  tberefon*  merely  give  the  figures  and  refer  the  nuider  to  the  latter's  more 
detailed  account.  My  studies  <ni  this  an<l  other  si>ecies  lead  me  to  reganl  the  u[»i>ermost  jmrt  of  the 
median  filament  as  a  downgrowth  of  the  stomo(heal  ectoderm  and  the  rtunaining  part  as  endiMlermal, 
and,  contrary  to  McMurrich,  1  am  incline<l  to  regard  the  intermwliate  streak  as  endcMlerm. 

No  fertile  i)olyps  have  l)een  met  with. 

JjO(vUlie^:  Dominical  (Kllis),  (iua<leloui>e  (I>*sueur),  liahamas  (McMurri<'hj,  IV'rmuda  (Verrill), 
Jamaica  (Duenlen),  Porto  RiiHj  (U.  S.  Fish  Commission). 

Oenus  ISAUBUS  Gray. 

Largt^  brachycnemic  Xonnthifir,  with  a  single  mesoglu>al  sphin<'ter  muscle.  The  Ixxfy-wall  is 
unincrusti^l;  the  ecto<lerm  discontinu<^)Us;  e<'t(.Mlermal  and  en<l<MlermaI  Uiys  and  small  canals  in  the 
ni<*8ogla>a.     MonoK*ious  or  di(e<*ious.     Polyps  in  small  clusters  or  solitary. 

CarlgriMi  (18^)6)  has  carrii^l  out  invt*stigations  uiM>n  ^Hrveral  examples  of  an  undescrilKnl  si>ecies 
of  Indtinm  in  order  to  determim*  the  rt'lationsbip  of  the  external  sm<M»th  and  tul)en'ulatcMl  area^, 
fH*curring  in  all  the  si»ecies  of  the  genus,  with  the  internal  bilaterality  exhibite<l  by  the  nu»s<.»nterie8 
ami  stom<j<l}eum.  One  woul<l  naturally  exiKK't  that  the  external  symmetry  would  com'SjH)n<l  with 
the  internal.  Carlgren  finds  that,  lu*  a  rule,  the  sm<M>th  concave  i>art  of  the  column  corn'Si>onds  with 
the  dorsal  side  of  the  ixdyp,  or  si<le  on  which  the  jMiir  of  micnMlirtH.'tive  mesenteric  is  insertwl 
(sulcular),  and  the  w)nvex  jwirt  of  the  column,  ))earing  the  tuln^rcles,  corresiM)nds  witli  the  ventral 
asjHM't  of  the  ix>lyp  which  lx»ars  the  macrodirt»ctives  and  the  gonidial  groove  (sulcar).  Although  the 
tul>en'les  may  apju^ar  on  lM>th  the  right  and  left  sides,  it  never  hai>|)eus  that  the  smooth  side  is  ventral; 
this  lK»longs  to  the  dorsal  jMiit  of  the  iKnly-wall. 

The  relationshijw  met  with  in  7.  ihichnHmi'nuji  si*anvly  conform  with  Carlgren's  results.  In  the 
specimen  fn)m  which  fig.  23  was  taken  a  very  large  tulK.»rcle  inrurs  a  little  distance  fnmi  the  middle  of 
ihe  dorsal  side,  and  in  varying  sizi's  they  extend  nearly  all  round.  A  se<'ti(»n  of  this  kind,  however, 
is  unsatisfactory  for  showing  the  actual  relatioushiixs  of  the  snuxjth  and  tulH'n*ulat<Mi  art»a.  Very  thick 
sei'^tions  of  two  other  polyiw  of  the  I'orto  Rican  hauru.s  were  thert»fore  taken  and  are  represented  in 
figs.  24,  25.  Fig.  24  givt»s  the  apj>earance  in  one  of  the  lK)lyi)s,  the  nu?si'nteries  ap]>earing  much  broader 
than  in  thin  stH'tions.  The  lightly  sha<UMl  area  represents  the  surface-  of  the  section,  while  the  dark 
area  l>eyond  indicat^^s  the  projections  on  the  l(»wer  |>art  of  the  si»gment.  Fig.  25  n»[)resent8  the  Hanie 
letails  in  the  s<.»con<l  iH»lyp.  In  lM)th,  the  narn>w,  sm(M)th  region  of  the  i>olyi>  is  wholly  to  the  right 
jide  of  the  directive  axis,  but  nearer  the  dorsal  than  the  ventral  bonier.  The  relationshij>s  were  aluo 
checked  on  the  entire  i^jlyp.  it  is  clear  from  the  figun.^  that  in  none  of  the  thnn?  jK>lyi>s  can  the 
external  bilaterality  Ih.^  said  to  corresi)ond  with  the  internal,  as  Carlgren  found  to  l)e  mostly  the  vaae 
with  his  siHJcimens. 

Isanrus  duchassaingri  (Andri\s).     Pis.  11,  VI,  Vll,  Fig.  5,  23-2»). 

Zitunthu^  iult* rculatua,  I)ut)m.«<.HHinK,  IsoO.  p.  ii;  Duohiu»MiiiiK  ('t  Mk'heldlti.  IstK),  |».  :i*27,  pi.  vni.  flg.  5. 

Antinalia  tulH rculahi,  l)iu'hu.^s«iiii);  ct  Miohclotti.  is<i«;.  p.  1\H\.  pi.  vi,fiK>*.-.3. 

Antinnlin  'lurhaHmiiii/i,  \iu\rvs.  Inst.  p.  541. 

Imunif  (iitchm^ihtiji,  McMurrich,  isw,  p.  lyo,  pi.  .xvn.  lik'^.O-v^:  Diienlou,  1W*H, p.:nr».  pi.  .xviki,  Hr.  I,  pl.xviiw,  llg.vS. 

Eight  sjHH'imens  of  this  iKfuliar  Zoanthid  were  se<*ure<l  from  llucari's,  having  evidently  formed 
an  isolated  group  in  the  same  way  that  the  sjKH'ies  is  found  to  occur  around  Jamaica  aixi  the  Bahamas. 
In  general  the  iK)lyps,  which  are  preservt^I  in  alcohol,  are  shorter  and  the  transverst^  wrinklings  and 
tubercles  more  pnmijunceii  than  in  forms  obtaine<l  around  Jamaica  and  i»rt»Si»rvtMl  in  formol.  Still  the 
same  essential  external  characters  are  tlisplayed;  the  constancy  with  which  the  overhanging  bilateral 
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forui  of  the  column,  the  verti<"al  bilateral  arranjsrement  of  the*  tnl»en*lo<,  and  the  ]it>euliaritie:<  of  the 
capitulum  are  refieated  b*  a  little  remarkable.     The  polype*  are  rarely  seen  in  an  expanded  mndition. 

One  of  the  **j*cimenj*  sectionized  longitudinally  displaye*!  the  same  histologit^  and  anatomical 
cliara*'ters,  including  the  form  of  the  sphincter  mu-^-le,  a.**  have  l>een  alrea<:iy  given  by  McMurrich  and 
myself.  Tangential  section.*  through  the  ectoderm  revealeil  very  clearly  tlu*  manner  in  whicli  tlie 
layer  is  brr:»ken  upon  into  distinct  cubical  bl<x*ks  by  mesoglo-al  {lartitions,  extendiim  fnun  the  .«ub- 
cuticula  to  the  mi<idle  layer  ( fig.  26 ».  The  tfi't<Mleriii  i-ells  in  each  bl<x*k  have  lot«t  their  usual  t:*«»lumnar 
form  and  become  rounde<i,  and  are  charge*!  with  Z4M»xanthelUe  and  nemat^inysts;  the  end<:Miemial 
Ijays  are  strongly  develofie<l,  but  not  the  e<;t4Klennal. 

A  I>*-»lyp  sectionize*!  traiii^vensely  reveaU-*!  the  normal  micn»typic  arranireincnt  of  the  UM-iifnterie:*, 
with  ten  complete  mej<enteries  on  one  side  and  nine  "in  the  other  <  fitf.  'S-i  >.  The  suK-ar  >rr«t«ive  wai»  not 
strongly  define«l,  l>ut  the  ect<^jiJenn  wa**  sino«>th.  while  along  each  side  the  stoni<i«la-al  rid-^-s  were  well 
pronounce<l.  The  mesenteries  on  the  suU-ar  as|>ect  were  the  tirst  to  l>ei*«.iinf  free.  The  si-ctiou  repre- 
Fente<l  in  tigs.  2}  jiasses  through  two  of  the  tul»ercles  of  the  wall:  the  <»ne  t*n  the  upper  right  hand  is 
long  and  nam>w,  and  the  cielentenjn  is  i»rolonge*.i  into  it.  The  ventral  lulien-le,  though  smaller,  has 
a  distinct  Ixiy-like  character.  The  jjolyjif*  repre:?ente«l  in  transverse se<tioii  in  tigs.  24, 25 each  p«:)e6e8Bed 
ten  complete  mesenteries  on  eai-h  side. 

K-iifrwd  rhnracicr*. — The  jMilyjis  are  tirmly  ailherent  t«i  r<n-ks  and  .''tones  by  means  of  an  expande«l, 
irregular  l»ase.  Although  asfcfociate<l  in  {zmiufie!  they  an*  iinly  raR*ly  found  a4-tually  unite«l  with  one 
another,  the  slight  ba.sal  exf>aiision  re[»resi'nting  all  then'  is  of  a  oenenchyme.  The  column  bi  cylin- 
drical or  clavate,  gn-atly  .^wolle^  towani  the  liasi\  and  overhamrs.  h»  as  t«i  pn-sent  a  cfini-ave  and  a 
oinvex  Winler.  The  pn»ximal  part  issmi»«»th,  with  narrow,  ino»nipIete  annuli.  but  the  distal  region 
l>ear?  njws  of  large,  n>unde<l  or  conical  tul»en-les  on  the  omvex  asi»ei-t,  while  the  concave  asiK?ct  18 
sm<.ioth.  thus  pnxiucing  a  marke«l  external  bilaterality.  Four  princi|ial  n»ws  *^i  fn>m  live  to  eight 
tul>t*rcles  alternate  with  other  rows  which  jHiK^ess  tmly  two  or  thre«'  .smaller  pn ►tuberaiK*e8«.  The 
o3lumn  of  yomig  s|»ecimens  may  l»e  wholly  sm<M>th.  Tiie  di.-k  is  entin^ly  hidden  in  retra^^'ted 
spei'inieus,  but  the  i-apitulum  is  tiatteneil  and  .«fiinu]ati*s  a  disk.  It  forms  the  terminal  truncate<l  liart 
of  the  retracte<l  r«>lyp,  and  is  pla<*e<l  obliquely,  a  small  i-entral  ajiertun'  remaining;  in  the  middle,  from 
which  ra<iiate  numeroiLs  ridges  and  furrows.  .V round  the  margin  i»f  the  apjian^nt  disk  ijt-cun?  an 
inojniplete  ring  «»f  eight  or  niiie  tul»en*les,  sei»arate«l  by  ileep  depre?<sit»ns.  and  diminishing  in  size 
towani  ♦'ach  extremity  of  the  {lartial  cin'Ie.  In  the  living  c«»n<lition  the  o>lumn-wall  is  finn,  tough, 
and  {tartly  trans]iarent. 

The  basal  oenenchyme  b*  colorless*  or  invgularly  greeubih  bn>wn.  apparently  due  to  aiihering 
algie.     The  column  may  l»e  dark  granular  bmwn,  mottle*!  with  irn-en  and  bla«.*k. 

The  diameter  of  the  ci>lunui  varii-s  fnjni  alM>ut  2  cm.  at  the  liase  ti»0.6cm.  in  the  middle,  where  it 
is  nam»west.  Different  i>«»lyi**  vary  in  heisrht  fn>m  2.2  cm.  to  4.2  cm.  The  retracted  tentacles  are 
0.3  cm.  long  in  .section. 

Anatomtj  ami  IDjitAij^jy. — The  column-wall  is  pn»vide«i  nearly  thn>ughout  with  a  thick  sulx'Uticle 
n»nnei'te«l  with  the  mesoglo-a  by  strands  acnjiss  the  e<-todenn.  The  outside  cuticle  is  pnu*tically  devoid 
of  ailhering  f«^>reiirn  matter.  The  I'c-to^lermal  layer  is  bntad.  and  its  <*ells  have  lost  their  columnar 
character,  the  mesogl«eal  strands  dividing  it  into  cul>i<:al  or  sphenoidal  bl<M-ks.  in  which  large  thick- 
walle«l  z  Nixanthelhe  an<l  nemat'N-vsts  •nvur  i  fig.  26*.  The  sulx-uticle  di-sapju^rs  towani  the  upper 
extn-mitv  of  the  column,  and  the  ♦•ctinlenn  then  l»eeomes  i*ontinuous  and  cr»lumnar  in  character.  The 
l»oun«lary  l>i»tween  the  ect<xlerm  and  niesoglo-a  is  not  clearly  define<i.  |M»rtions  of  the  fonner  lieing,  as 
it  wen*,  cut  off  and  is(»Iate«l  within  the  ine?*«»irlo*a  as  tvll-inclosun*s  or  islet;?  and  liei"<iming  farther  and 
farther  n-move*!  inwanllv. 

The  mes<:>gl«L-a  is  very  bnja«l,  and  contains  numen>us  i-ell-iuclosures  and  uniformly  distributed 
is«»lated  ivlls  with  granular  protoplasm.  In  the  lower  {urt  of  the  i*(:>lumn  the  cell-inclosun's  take  the 
fonn  of  small  (*ommunicatmg  canals. 

The  endodenn  \s  narrow  and  contains  numenms  ziHtxanthelUf*  and  small  neiuatocvstfi.  A 
cin'ular  end<j<leniial  muscle  <xvurs,  and  end«^lennal  liays  an*  met  with  at  diffenMit  levels,  extending 
nearly  as  far  as  the  ectodenu  and  evidently  com.*s(H»nding  with  the  thin  annuli  notice«I  among  the 
external  characters.     The  tuben-ular  pn>jections  on  the  upper  jiart  of  the  column  are  seen  in  sectiom*  to 
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bt^  fornuMl  mainly  aa  thickeningH  of  the  incso^ln-a,  hut  the  larpTurt*  liollow,  thtMr cavity  coiiununiitatin^ 
with  tlie  fu'U'iittTon.     Inturninps  of  the  o^'toilerm  may  al.sf>  oceur,  forming  the  (Mrt(.KlerinaI  Iwivr*. 

The  Hphiiicter  is  single,  me^^ogheal,  an<I  stronjr,  extending?  nearly  across  the  mesoj^icea.  Proxi- 
mally  the  inesojjlical  cavitiew  are  mniall  and  circular;  dintally  tln\v  art»  oval  and  elongatcMl. 

The  tentacles  jxyssess  a  jK*ripheral  zcine  of  narrow  nematcK'ysts,  amon):;  which  are  many  ^laml 
cells.  The  mesoj^^hea  is  thin,  but  on  its  ectodermal  lK)nler  pn^sents  lon;r,  delicate,  hranchinj;  plait«  for 
the  flupix)rt  of  the  longitudinal  muscle.  The  endcKlerm  is  narrow  and  i*ontains  ZfH)xanthelhc  of  two 
kinds,  large  and  small.  The  disk  closely  resemhk^s  the  tentacles  in  structure?,  and  also  exhibits  the 
IHJculiar  (jctiKlermal  nmsculature. 

The  stonKjdjcum  may  l)e  strongly  oval  or  nearly  rircular  in  outline,  and  the  e<*to<lerni  is  thn>wn 
into  eight  or  nine  folds  on  each  sides  <u>rresiM)nding  with  the  mes(*nterii»s  (ligs.  2,*i).  The  tulie  i.s 
but  slightly  truncate<l  opposite  the  goni<lial  groove,  the  sulcar  tlirective  mcsent(;ries  extending  fniin 
each  c(»rner. 

The  mesenteries  are  brachytypie^;  alM>ut  ten  pairs  usually  o<*cur  on  each  side.  The  iK*rfect 
memlwrs  are  very  narrow  and  arranged  at  (*qual  distanct?s  a|>art  all  n»und  the  stouHMhcal  wall.  The 
mesenterial  mesoglcca  and  en<lo<lenn  arc  very  thin,  the  latter  crowdwl  with  zooxanthelheand  small  oval 
nematocysts.  The  pari etf>-bji.silar and  n^tnictormus<'les an*  clearly  recognizable.  Toward  tlie  inw»rtion 
of  the  nies(fntery  in  the  I'olumn-wall  the  mesoghea  is  swollen  and  thrown  into  small,  irn»gular  plaits 
for  a<l(litional  support  to  the  nmsculature.  A  basiil  <"anal  and  numerous  other  vertical  canals  an<i  cell- 
inclosures  occupy  nearly  the  whole  length  c>f  the  mesiMitery.  The  refle«'ttMl  ectiMlcrm  is  but  feebly 
develoi>e<l,  and  the  mescniterial  filaments  are  of  the  usual  Zoanthean  type.  Towanl  the  kisi*  of  the 
polyp  the  mesenteries  unite  with  one  another  an<l  fonn  a  reticular  structure,  tilling  the  whole  of  the 
ccclenteron. 

No  gonads  havc^  l)een  met  with  in  numerous  siKurimens  8ectionize<l. 

IjoraHtu's. — (iua<lelouiH^  and  St.  Thomas  (Duchassaing  &  Michelotti),  Bafiama^^  (McMurrich), 
Jamaica  (Duenlen),  Porto  Iiic<^  (U.  S.  Fish  Connnission). 

Oenus  FBOTOFALTTHOA  Verrill. 

Gnnmnn'ti,  I)uchits>4iiiu,' ot  Michelotti.  lH(i(».  p.  .>S;  MeMurrifli.  l^jsy.  p.  Lil.  <'lr.;  Ilmldoii.  ISIW,  p.  (.39.  rtc:  Duorden.  IKIW, 

p.  :i50:  ('iirlKren.  lUOO.  p.  100.  • 

Prftiopnli/thm,  Vorrill.  IWO,  p.  5iV2. 

Hrachycnemic  /Axtuthar,  with  a  single  nu;sogln>al  sphincter  muscle.  Solitary  or  connecteil  by 
ciJL»nosarc.  The  iMxly-wall  is  incru.sttHl.  The  ect<Mlerm  dis<'ontinuous  or  continuous.  Ijucuna;  and 
cell-islets  are  foimd  in  the  mesoghea.     Polyi)s  diu'cious  or  montccious. 

We  owe  to  Professor  Verrill  ( ItKX),  p.  iV>2)  the  n'cognition  that  l>ucha.s.saing  ^  Michelotti's  familiar 
name  Gnnmnria  was  preocctij>ied  by  McOeady  in  IS59  in  the  IIy<lroz»ui,  an<l  also  to  Verrill  the  8ul>- 
stitution  for  (irmmnrUiui  the  term  l^rotajtah/fliud.  In  doing  this  he  has  a.*<Mign«Ml  a.s  the  tyjK*  of  the 
genus  (innmnrin  vnruthiiis,  a  siHH^ies  des^'rilnMl  by  me  in  1H98,  and  again  ivferriHl  t<i  l)elow.  None  of 
Duchasstung  &  Michelotti's  spi^ries  was  i-eganl(Ml  as  sufficriently  well  known  or  rwnjgnizable  to  ocrcupy 
this  position. 

Verrill  (p.  MYA)  comments  ujmhi  the  clost^  relationship  In'twetMi  the  gi'iiem  Pnhjthoa  an<l  iVr/^r>- 
jHdifthoa^  but  wi.«ely  decides  to  keep  them  apart,  a  course  which,  for  the  time  Ixjing,  will  tend  to  facili- 
tate thestuily  of  their  different  n^prt^sentativtrs. 

Under  the  name  (itnimdrin  thegcMius  has  IxM'U  defnu'd  in  jjractically  tlie  same  terms  by  all  recent 
students  of  the  Z^MtNtlmi. 

Protopalythoa  variabilis  (Duenlen).     Pis.  II,  VII,  Figs.  6,  27. 

ihmmnrin  rtiritihilis,  Duerdfii.  IMW,  p.  .'J50,  pi.  xvim,  t\K.  T);  pi.  xvnia,  t'l^'*.  7-9;  von  Ileiilor,  Ih'JO.  p.  130,  pi.  .xvir.  flfjs.  22-29. 
ProtojMiltfthtMi  iiuiuhilix,  Verrill,  I'JOO,  p.  562. 

This  s|HHMes  was  lirst  <le8cril>ed  fn)m  siH.H'imens  obtaine<l  from  Port  Henderson,  Jamaica,  and 
von  lleider  (18JM))  has  since  provisionally  identi(ie<l  as  the  same  a  form  from  the  distant  locality  of 
Singai)ore.  In  the  Fli<li  Hawk  collections  from  Hucaresare  fourteen  specimens  which  are  undoubte<Uy 
this  siH?cies,  and  agree  with  the  Jamaican  rei^resenlatives  in  the  character  sugge.'<tiHl  by  the  s])ecific 
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term,  namely,  the  varialnlj^y  in  size  and  fMitline  of  tlie  pf»lyi)e.  Somt-  are  nhort  ami  thickset,  while 
others  are  long  and  nlender.     Mature  polyps  vary  in  lencth  from  1  cm.  t»  2.5  cm. 

Prest»rve<l  in  alcohol  the  jjolyps  are  now  a  dirty  jrray,  dne  to  the  presi*n<v  of  dark  incnistins; 
|iarticles.  They  are  mostly  free,  as  if  toni  from  s<^ime  other  object,  while  a  few  are  adherent  to  jiebhles 
and  shelL«,  with  a  very  limitc^Kl  development  r»f  c<enenchyine.  Twn  or  thn^  small  specimens  ri.se 
directly  fn»m  a  bntail  base,  as  if  prowii  fnmi  larv:e,  but  more  likely  from  a  sc*|»arate  fracrment  of  ca?nen- 
chyme.  All  are  in  the  retracte<l  condition:  the  capitular  region  i.**  swollen,  and  the  capitular  ridges, 
alKUit  thirty  in  numlier.  are  ver\-  distinct.  On  adding  a  few  <lro]»s  of  acid  to  tlie  liquid  in  which  the 
f»olyps  are  place<l  a  slight  effervc»s<.*em*e  is  set  up,  showintr  that  some  of  the  iiMTusting  particles  are 
cah-areoiL*!:  but  in  se<*tions  a  lanre  quantity  of  silice«ius  san«l  grains  and  a  few  s|>r»nge  si>icules  an<l 
railiolarian  tests  remain,  mainly  limite«l  t^»  the  outer  half  of  l>o<ly-wall.  Not  nnly  is  the  greater  part 
of  the  column-wall  impregnate*!  with  foreign  particles,  but  many  are  als<»  found  within  the  end<Klerm 
of  the  disk,  although  the  two  outer  layers — (.»<'to«lerm  and  mesogla-a — an*  here  quite  devoi<l  af  them. 

Although  chai^eetl  to  such  a  degree  with  san<l  grains  and  s[x^nge  spiculi»s,  it  w:is  jMissible  to  cut 
motlerately  thin  se<*tions  from  spe<*imens  emU^iMeil  in  paraffin.  In  vertical  sections  the  sphincter 
mus4>le  wa*J  foimd  to  l)e  more  strongly  <level<»|>e<l  than  in  the  l>olyp  inmi  which  its  fnrin  was  originally 
represented  (18S9,  pi.  xviii  <i,  fig.  7K  more  nearly  corresponding  with  that  of  (,', ,niinirin  fu^nt  on  the 
same  plate.  The  sphincter  muscle  of  the  Porto  Rican  jKjlyps  is  representee!  in  tig.  27  to  show  tlie 
possible  variation  within  the  species.  Transverse  se^'tions  through  a  jxilyp  displaye*!  the  mi<Totyjial 
arrangement  of  the  mesenteries;  seventeen  comj^lete  mesenteries  occur  on  one  side  of  the  dors«>- ventral 
axis  and  fifteen  on  the  other,  while  on  each  side  of  the  sulc;ir  <lirectives  three  incomplete  mesenteries 
an»  present  in  the  region  of  active  gr<.»wth  at  the  ventral  a*jptH*t.  Below  are  the  more  detailed  char- 
a<*ters  of  the  species. 

Eriernnl  chantfirrM. — The  j>r>lyps  an*  envt,  finn.  smooth,  and  rist*  indejH^mlently  fn>m  a  lamellar 
I'lenenchvme.  <»r  fr*»m  anunul  the  \k\m-  uf  one  another,  «»r  ran»lv  are  s<»litarv.  Thev  mav  lx»  cvlin- 
drirtil  in  retnu'tion,  sw«tllen  a  little  alnive,  or  mon*  usually  an*  <-lavate.  Preserve*!  sf»e<*imens  are  often 
transversely  wrinkle*!.  The  capitulum  usually  i>n»S4*nts  alK»ut  thirty  capitular  ri«iijes  and  furrf)ws. 
The  tentacles  an*  acuminate,  arrange*!  in  tw*t  alternatinir  rows  of  aUmt  thirty  in  each.  The  i»t»ristome 
may  lie  considerably  niist*i!,  and  the  mouth  i>  ehuigatn!  and  slit-like.  The  disk  and  upfier  part  <»f  the 
column  an*  greatly  enlanrc<!  on  exjiiinsion,  am!  the  manjins  of  (*ontiguons  iM»lyp>  come  into  c«intact 
and  by  mutual  i»n*ssun*  pnMbuva  iM>lyirnnal  outline*. 

The  cu'uenchyme  is  thin  and  very  sjiaringly  develo|x»<!.  As  a  flattent**!  Iwnd  or  ribbon  it 
i-rmnet-ts  the  different  memU-rsof  a  <*olony,  but  individuals  i.^n  In*  st*en  in  ]»roc**ss  of  s<.»paration,  the 
ctenenchyme  lH.*coming  omj-tricti**!  and  ultimat(*ly  breakinn  down. 

The  lower  jwirt  (»f  the  <N»lunm  is  liijht  buff  in  color,  while  the  upin-r  part  i><  dark  bn>wn.  The 
tentack*s  an*  usually  dark  bmwn,  but  may  In*  olive  f>r  grei*n.  The  outer  p;irt  of  the  disk  may  be  tlark 
■l>n»wn  with  tm.vn  radiating  lint^s,  and  the  |H.*ristome  a  bright  gnt*n;  or  the  disk  may  U*  i:nt*n  am!  the 
IH*ristome  bn»wn:  in  otiiers  the  whole  of  the  disk  is  bright  trreen.  The  stonuM!i«-um  is  colorless.  In 
alcohol  the  bn»wn  coloi  is  first  extracttNl,  K^vimr  the  c«>lony  a  uniform  »!ark  grei*n;  later,  this  gives 
plao*  to  a  dirty  buff  color,  due  to  the  in<Tusting  foreiirn  particles. 

The  dimensions  of  the  iM»ly|»s  vary  jm-atly,  even  in  the  same  c«»lony.  The  lenirth  of  the  column 
of  one  of  the  lai>ri*st  iM»ly|»s  was  5  cm..  <!iameter  1.2  cm;  an  avenure  ht*ii:ht  is  1.5  cm.  and  diameter 
<>.7cni.     The  <!iameterof  the  fully  expaniltNl  disk  is  2..Scm.;  the  tenta<-le>  an*  alM»ut  0.3  cm.  in  length. 

Aunlumy  an'i  linfinftHfij.  -  The  «uticle  t»f  the  <"olumn-wall  is  thicklv  <<»ated  ltel<iw  with  a  i  aver  of 

•  •   •  •  « 

fon-ign  material,  principally  diatoms.  The  e<'t<Mlerm  is  continuous  and  pns-nts  irn-juhir  internal 
limitations,  partly  due  to  the  occurn*nce  of  incrustations,  but  al.«^t  as  a  result  of  the  ect^nierm  {nussing 
iii.«ensibly  into  the  cell-incl«»sun*s  of  the  mi*soglo'a.  Z<K»xanthella»  and  large  oval  nemat«M"vst.<  (►ccur. 
The  im'nL**tations  consi-st  nK>stly  of  sand  grains,  sjionge  spicules,  and  ra<!iolarian  tests,  an«l  extend 
fn»ni  the  inner  lx>rder  of  the  ectolerm  l»eyond  the  mid<!le  of  the  mes<»gla*a.  Sjyonge  spicules  are 
si»e<*ially  am.'rregate*!  at  the  most  tli.^^ta!  jiart  of  the  column  i  fiir.  27).  Von  Heider  (1899,  pi.  xvii, 
fig.  2S)  also  represents  a  similar  accumulati<m  of  spicules  in  the  Singapore  sit«*<*inien8. 

The  mes<»ghi*a  is  thi<*ker  alnive  and  Ik*1ow  than  in  the  middle:  numennjs  i.solate<!  ct*lls  and  cell- 
inchisures  ixrur,  and  among  the  (vlls  of  tlie  latter  an*  7.(H»xantheiI.;*  a:i<l  oval  nemato<*ysts  as  in  the 
ect4Mlemial  layer.  Many  small  rounded  or  oval  vai-uolated  spaces  are  presient  (.ouLaluing  only  a  single 
nucleus. 
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Tho  on<lo«lonii  is  of  iiuMliuin  hoijrlit  and  «'(»ntainH  syinlnotic  aljja*  aiul  piginont  jrranuloH;  the 
circular  einl<Mlornial  inus<*lc  ih  clearly  n»cojrnizahlc. 

The  cccncnchyiuc  contains"  ntunonMin  incl»>surt»s  Hiinilar  to  tliosc  of  the  (*oIinnn-wall.  Cielenteric 
canalH  occur  with  a  ri'jrular  o]>ithclial  lining  and  a  weak  musculature. 

The  Hi>hinct<»r  muscle  is  sinjrle  and  uieso*^lo*al.  It  extends  for  a  <*onsideral»U^  distance  down  the 
column,  situate<l  a  little  nearer  the  endtMlermal  border.  The  upjuT  ineso};ln>al  chand)cn!>  Uiwan.!  it« 
diRtal  extremity  arv  lar^e,  and  a  >;radual  tliminution  takes  placre  toward  the  pmximal  end. 

Tlie  tentaeular  ecto<lerni  is  hn>ad,  the  periphery  Ihmu);  crow<led  witli  small  narn>w  neniatoi'VHt**. 
The  mes«>^hea  is  thick  in  retracted  tentacles,  and  containh  i.«<olated  cells  and  foriMjiru  incruHtinf?  matter. 
Kct«Kiermal  and  en^hxlermal  musculatun^s  iK'cur. 

TIuMlis<'al  tH'to<lerm  is  also  very  hnuid  and  inchides  ztxixanthella^  and  trlandular  cells.  The 
mi*«^j:Uea  is  nearly  as  hmad  a.**  that  «»f  the  tentacles,  arul  contains  «'ells  witli  elon^iittsl  prtxM^^Hes 
and  a>11-inclosuivs,  hut  no  foriM^n  matter.  TheendtNlorm  is  low  and  the  <H'11s  contain  KiKixanthelhi'. 
The  layer  may  alsi>  U*  imprejxnated  with  foreijrn  matter  of  the  same  character  jw  tliat  iK'eurring  in  the 
(*ohimn-wall. 

The  Ht(»m(Mljcum  is  oval-sliajx^l  in  transverse^  >i<^'tion,  witli  a  well-marke<I  truncatt^I  gonulial 
groove,  the  sulcar  din^-tives  extending  fn»m  the  corners.  The  ecto^h'rm  is  thrown  into  vertica]  fohls, 
12  to  IS  on  eacli  side.  I^irgt^  nemat<M>ysts  and  pigment  granult^  are  also  presi*nt,  and  indicationt*  of  a 
nerve  layer.     The  cells  are  lonirer  at  tlw  irnwtve,  and  the  mesoglo-a  thickens  towanl  the  sjuue  plae^e. 

The  mesenteries  an*  uormallv  hrachvtvpic,  hut  oc^ii.^'ionallv  the  macnx-nemic  condition  niav 
o<*cur  on  one  side  or  the  tJtlier.  AIhmU  thirty  jtairs  <if  mesenteries  an»  present,  hut  the  numlier  may 
]k»  eitlier  greater  «»r  It»ss.  K:ieli  mesentery  contains  a  1mu*ii1  canal  a  little  heyouil  the  origin,  and  in  the 
up|KT  part  ot tier  canals  extend  almost  across  the  mesentery,  hi  the  complete  mesenteries  the  canal 
is  (M)mpre.^S(sl,and  more  circular  in  the  in«'t>mplete  mes<»nteri«'s.  The  cellular  tis.«ue  in  the  caiialn 
contains  /oDxanthell.'i'  ami  large  oval  nemat<H'ysts.  l>4>yond  tlie  Uu^al  |M>rtion  the  nu^si'nteries  an* 
very  thin  and  the  endtwlerm  is  provide<l  with  /ooxanthelhe.  The  imfNTfect  nu'senterit»san»  very  shcirt 
nidially,  a}>|H'aring  in  transverse  siM*tions  as  gohlet-shaiHsl  pntjt»ctirns  of  the  column-wall.  Tht* 
pariett>-hasilar  nuiscle  is  well  develo|K4l  on  Iwith  the  iK»rfect  and  imiM^rliM-t  mes<>nterie8. 

The  rethrted  ectoth^rm  and  mt^'iiterial  tilaments  are  t>f  the  usual  Zoantht*an  ty]»«». 

lioth  male  and  female  ;;onads  may  o<vur  within  the  same  }Mtly]>,  either  H'panilely  or  on  tliesame 
ni«*Henterv. 

huuifitirK. — Jamaica  (Duenlen).  Singajxire  (von    Ileider).  I*ort«»  Hi«'o  ( l'.  S.  Fish  Commissidii) . 

Oenns  PALTTHOA  Lamonronx. 

Urachy«'nemi<'  /fmnthiihi  with  a  singU'  mesogliral  spliincter  nnisde.  The  iMnly-wall  is  incnisteil. 
The  ectiHh'rm  is  continuous.  The  mesoghea  contains  numerons  lacuuic,  ami  on>:isionally  canals. 
Dioi'ious,  rait'ly  hermaplinHlit(>.  Polyps  immers<Ml  in  a  thick  co'ueiu'hyme,  which  form^' a  nuL^sive 
ex|Kinsion. 

Ctmtrary  to  all  otlier  siKH-ies  pn'vi«»usly  examintil  a  .lavan  Pnhjtlum  lias  heen  found  hy  C'arlgn»n 
(1  (MWr.  ]i.  110)  to  he  hermaphriMlite. 

In  the  iKiiKT  on  the  Jamaican  y.ittmthe.r  1  hav»»  aln-ady  discus.-iiHl  the  practi<'al  a'  s«»nce  of  relialde 

taxonomic  chanu-ters  ft>r  the  sjhhmi's  of  this  genus.     Tlu'  external  features  availahle   -<*»»lnr,  nundH*r  •»{ 

tentacles  and  capitular  ridgi^,  fttrm  of  the  c(»loni«'s  and  individual  polyps,  extent  of  inunersii>n  within 

the  nenenchyme,  and  dimensions — seem  of  litth'  assistan«*e:  while,  jmlgiiig  from  the  numl'cmf  sikhmi^h 

uln*ady  dew*rilH»d,  not  much  help  is  likely  to  U*  forthc<»niing  fnmi  the  chara<*teri.*Jtics  of  ihcir  internal 

anatomy  and  histology,  including  the  nature  and  distrihution  of  the  incrusting  )iarticles.  the  form  «»f 

the  sphincter  nniwrle,  the  arrangement  of  the  nn^oglu'al  canal  system,  thickness  i»f  the  cu-nenchynie, 

and  pn*sence  or  al*ence  of  pigment  granules.     In  n<»ne  of  these  features  has  sjH^'i tic  differentiation 

pmtitNUMl  ven'  far,  and  I  confiider  it  very  diaihtful  whether  the  Ik»sI  course  w«»uld  not  U*  to  n»g:inl  all 

the  forms  as  but  one  aiwies.    Such  a  cont'lusion  has  U-en  fon-eil  uiHm  Pnifessor  Ilicks4»n  ( lsi*S)  as  a 

remilt  of  his  extensive  stndiea  of  the  Hydro7A>im  cond  MiJhjuint.     lie  iH'lieves  that  all  the  numeroiigi 

sjnH'i<»s  of  this  well-ilefim»il  genus  alreaily  desrri I H'd  are  hut  variations  in  the  manner  of  gn»wtli.  an«l 

tiiat  no  reliahle  si^eiMlic  diffen»m^es  are  forth<t>nung  when  the  colonics  with  their  z«Mi:dal  tissues  ar%» 

rom|ian*d  in  detail,     A  similar  study  of  the  recognized  sfN-cies  of  the  genus  /**i/////^«i  will  l»e  only 

iNissihle  where  eolonies  from  widely  separateil  regions  are  availahle  lor  comparison. 
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Among  the  abniniance  of  Jainai(-a  material  whirh  has  paspcnl  nnder  my  examination  I  have  only 
tletermiiie<l  what  seem  t»»  l>e  two  dLstinrt  sixi-it's,  the  differences  l»einjr  l)a.«e<l  mainly  upon  the  number 
of  capitular  ridges,  which  ii^rresponds*  with  the  numlx-r  of  tentacle?  and  mesenteries.  In  one  series  of 
i-olonies  practically  all  the  p»>lypp  possefi?ie*l  fn:»m  14  to  16  capitular  ri«lges,  ami  in  another  series  IS  to  20. 
Scarcely  anv  other  conf?tant  differences,  Imwever,  were  forthcr»minir. 

Palythoa  caribaea  Duchassaing  <v  Michelotti.     Pis.  II,  VIII:  Figs.  7,  28. 

Pnl^fti^  cnrih^oruiu,  Diioha.<9ainiEr  et  Michel<»tti.  ISfiO.  p.  329. 

Pnll/Utimi.  rtxribim.  Ixiehass^ting  et  Michelotti.  1><60,  p>.  141,  pi.  vi.  fig.  11;  Duerden.  lj»*'.  i».  :i<V\  i»l.  xvn  a,  fig.  9,  pi.  XII, 
figs.  5-7. 

A  single  Pnlylhrm  colony  of  al>out  thirty  strongly  retracte«l  poh'ps  was  found  in  the  Porto  Rican 
colk^-tions  from  the  light-house  reef  at  Playa  de  Ponce.  The  external  characters  avail  but  little 
towanl  its  detennination,  but  a  careful  comparison  of  sections  with  the  Jamaic:an  sjxvimens  which  I 
identify  as  PnlythiKi  c*irihxa  reveals  no  important  distinctions,  and  as  the  mesenteries  an*  seventeen  I 
identify  it  with  this  species  rather  than  with  P.  inammilioM. 

Krtermd  rharnritr*. — The  polyps  are  smooth,  rigid,  cylindrical,  closely  a.«sociate«l,  and  arranged 
within  the  oi-nenchyme  in  an  irregular  manner.  Distally  they  are  free  frr^m  the  cienenchyme  for  a 
short  «li.«tant-e,  the  free  p^>rtion  being  rounded  or  ironical  in  retraction.  On  ver\-  strong  retraction  the 
upper  gurfa<.*e  of  a  ci.dony  may  l»e  nearly  flat.  At  the  jieripher>-  of  the  cr^Ionies  the  outlines  of  the 
mariginal  polvjis  are  clearly  iridicate<l,  and  new  individuaL><  arise  l>oth  at  the  margin  and  lietween 
the  previously  existing  |»olyps.     The  capitular  ridges  and  furrows  vary  fn»m  14  to  17. 

The  tentacles  are  dicydic,  smooth.  f»ellucid,  very  short,  acuminate,  and  slightly  entacmxeous, 
the  inner  row  opposite  the  capitular  ridjres.     They  vary  in  numljer  from  28  to  .'M. 

The  disk  is  cin-ular.  deprej^H**!  durin;ri»artial  exf«in.«i«»n  and  overhanging  on  full  expansion,  being 
cujKshajietl  or  saucer-shai»e<l  ac<i»nling  to'legreeof  exjiansion.  Peripherally  it  is  thin,  trans|jarent and 
nrm-incnL<te<l,  with  rounde«l  ridire.=ian«l  furrows:  the  i-entrai  i«irt  is  dome-shape<l,  c<»ntainsa  few  small 
incrusting  [^articles,  and  ^i-ars  the  slit-like  mouth  at  af»ex.     The  gonidial  groove  is  not  clearly  .«t»en. 

In  the  living  condition  the  p-'lyi*?*  an*  a  neiirly  nnifonn  cream  color,  or  sometimes  brown:  they 
appear  white  when  the  ectinlenn  is  nibU'«l  off.     The  stom«Ml:«-al  walls  are  white. 

The  length  of  the  l»olyp.  Jis  al.-^o  the  thi<-kne.<s  of  the  oi-nenchyme,  varies  much,  and  may  be 
anywhere  from  0.3  to  l.S  ,-m..  but  is  usually  al>mt  0.7  4*m.;  the  diameter  of  the  l^^lyp  in  section  is 
0..^.!  cm.  The  diameter  of  the  disk  on  full  ex|»an.*i<»n  is  al>out  1  cm.  an«l  on  retraction  0.4  cm. ;  the 
di.«*tan(^  of  the  centers  of  i-ontiiruous  l>oly|>>  is0..3  cm.;  the  tentacles  are  aljout  0.2  cm.  long.  Colonies 
vary  in  size  from  a  few  i-entimeters  a<Tf)ss  to  s«.>veral  hundre«l. 

Aiminmu  amf  Hi^tJ't*ji/. — The  lt»wer  jiart  of  the  ci.>lunm-wall  is  indistinguishable  from  the  general 
c«enenfhyme  in  which  tlie  i»<»lyps  are  emlx?<Med.  but  exivpt  in  the  most  strongly  ret racte«l  polyps  a 
frt*»'  colunmar  region  «xvurs  uImjvc.  The  e<-t«"lenii  spreads  as  a  uniform  layer  over  the  whole  external 
surfa<-e  an«l  is  rea«lily  nibl)e<l  off  in  living  iH>lonies.  The  layer  is  continuoiL«.  but  is  not  distinctly 
liiiiite<l  on  its  mes«»gl«i*al  a«ijie<*t.  apiNnirim;  to  pa^^s  ins«*nsibly  into  the  «"ell-incl»isures  of  the  latter. 
It  (*ontaii)s  7XH»xanthelhe  and  narR)\v,  elonu^atiil  neniat«K-vsU«,  as  well  as  a  large  oval  form.  The 
f.ireiirn  incni.*iting  material  is  limite<l  to  the  deejier  |»art  uf  the  eetcwlenii. 

The  mesi>glM-a  is  thiek  and  dens4*ly  erowdi-il  with  calcan*«jus  »<ind  jrrains:  a  few  siliceruis  sponge 
spicuL^,  nuliolarians.  ami  an  iKiiL^ioiial  test  of  a  foraminifera  al>4j  (Mt-ur.  Isi^Iateil  <vlls  and  lafge 
and  small  tvll-islets  arescattere<l  thn»ui:hout,  the  latter containimr  neinat<M-ysts  and  pigment  granules. 

The  endo<lenn  is  unifonuly  narrow,  exivpt  in  the  upj»er  reirion  where  the  mes«-nteri«'S  are  t-loser, 
when  it  liet^omes  broa<ler.  It  contain.-  much  granular  pigment  matter  and  many  ztM^xanthelhe,  and  a 
weak  endoilennal  mibi«"le  is  present. 

The  single  sphincter  musi*Ie  is  coniaine<i  within  an  elongate*!  ^eries  of  small  mesoglo-al  cavities; 
proximally,  they  are  sitiiateii  chise  to  the  end<.xlernjal  Njnler,  but  lieonne  more  central  abr>ve,  where 
the  cavities  are  a  little  larger  ( fig.  28 1. 

The  tentacles  {Missessa  bniad  ectoilenn  cn»wdeil  with  long  narrow  nematocysts,  zo<»xanthelUe, 
ami  pigment  granules;  the  mesoghea  and  endoderm  ai\^  U^th  thin.  The  €*ct4idennal  musculature  is 
well  develt»|ieil  on  mesogheal  plaitings,  but  the  endtMlennal  is  weak. 

The  distal  wall  is  nmch  like  that  of  the  tentacU'S.  but  incrustations  occur  toward  the  middle 
where  the  uiesuglifa  thickens. 
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Ill  its  transverse  <)ntlin(»  the  stomodnnini  varies  in  different  n^gions  and  in  different  iv^lyps.  In 
most  exanipU*s  it  is  pyriforni,  tnincated  toward  the  >j:roove,  and  the  e('t<Klenn  ft)nns  8i»ven  or  eiglit 
vertical  folds  on  each  side,  the  i^onidial  gnK)ve  occupying  n(»arly  one-tliir<l  of  the  diameter.  In  other 
ix)lyps  the  stoniodjeum  may  Iw  nejirly  circular  and  devoid  of  folds.  The  ecttnlenn  is  strongly  ciliated 
and  loa<led  internally  with  yellow  i>igment  gramiles. 

Th<?  mesenteries  present  the  normal  hrachycnemic  arrangement  in  most  casi^^,  but  irregularities 
may  occur,  as  where  a  iM)lyp  may  1h»  macnH-nemic  on  one  side  and  brachycnemi**  on  the  other,  while 
oneix)lyi>  has  l)een  met  with  in  which  the  former  arrangement  occurrt^d  on  l)oth  sidi^s.  The  numl)er 
of  pairs  varies  frrmi  about  14  to  17.  The  mesenterial  mesoghea  is  very  narrow  except  towani  the 
cohnnn-wall,  where  it  tmlarges  and  contains  the  luisal  canal  ami  sinuses.  These  occupy  almost  the  whole 
transverse  width  in  the  upi»er  region  of  the  mt^senteries,  but  are  more  restrict imI  Inflow.  The  basal 
canals  art*  well  develojK'd  in  lK.>th  th(»  jH'rfect  ancl  im|H»rfect  mest»nteries  and,  in  addition  to  I'ells  with 
granular  protoplasm,  contain  many  oval  nematocysts  and  pigment  particles;  Indow  they  are  connected! 
with  the  siniLses  in  the  cn.'nenchyme.  The  endinlerm  on  the  lower  j>art  of  the  mescMiteries  is  enonnously 
thickene<l  and  loaded  with  nutrient  granuh's. 

Th(»  relleittiMl  e<*totlerm  and  mesent^'Hal  filaments  are  of  tht^  tyj»ical  Zoanthean  character. 

SjH'rmaria  iH'curred  on  the  complete  me.s<'nteries  of  some  of  the  i>olyi>s  examined. 

lAH'alifirx. — St.  Thomas  (I)uchas.*iaing  it  Michelotti),  Jamaica  (Duenlen),  Cuba  (IJ.  S.  Fish 
C'onunission). 

ACTINIARIA  (restr.). 

Actin^)Zoa  in  which  six  ])airs  of  primary  mesenteries  (protiH'nemes)  arisi>  bilaterally,  and  usually 
all  lKH^ome  complete.  The  two  axial  pairs  constitute  the  <linH'tives,  in  which  the  retractor  muM^les 
iirc  on  the  faces  turneil  away  from  one  another;  the  remaining  four  constitute  unilateral  pairs,  two  on 
each  side  of  the  iwjlyp,  in  which  the  retractor  nuiscles  are  on  the  fact's  tununl  toward  each  other. 
Additional  mi^enteries  (metacnemes)  arise  as  unilateral  pairs  within  the  six  primary  exo<'(ttles, 
either  simultaniHjusly  or  .^successively  in  a  bilateral  manner  from  one  a,«iKM't  <>f  the  jMdyp  to  the  other, 
and  usually  constitute  one  or  more  alternating  hexameral  cycles  l)eyond  the  primary;  sometimes  the 
liexameral  plan  is  departed  from.  One  or  more  tentacles  may  aris*^  from  each  mc»senterial  chamln'r. 
The  column-wall  occasionally  |M)sse^ses  an  e<'t<Mlermal  muscle  and  ganglion  layer.  Two  gonidial 
gnM)ves  usually  (K*cur.  I*ariet<>-luu<ilar  and  ba'^ilar  muscles  an^  generally  <leveloiKMl,  and  usually  ciliatinl 
))anfls  on  trilolKMl  mes*'nterial  filaments.  The  polyj)s  are  st>litary,  never  forming  colonic*s,  and  no 
incmstingor  continuous  skeleton  is  produced. 

Order  ACTIXIX.-E  Milne-Edwards. 

.\cliniaria  in  which  the  tentacles  are  sim])le,  and  arninge<l  in  alternating  cycles  at  the  i»eriphery 
of  the  ilisk.     Oidv  one  tentacle  connnunicatea  with  each  mesenterial  chamlx'r. 

The  onh'rs  Art'tniniv  and  Stirhinlnrtiilniiv  are  hen*  employiMl  with  their  t»lder  significarn'e,  not  in 
the  manner  adopte<l  by  Oarlgren  (liKKV/). 

Family  PHYLU.ACTID.K  .Andres. 

Actiniaria  with  a  smcw^th  or  jjartly  verruco><c  cohnnn;  tentacles  simple,  subulate,  situattNl  at 
some  distance  from  the  apparent  dis<*al  margin;  betwei»n  the  tentacles  and  margin  an>  1  >w  tentacular 
structures  or  foliost^  areas.  Sphincter  mu.M'le  endo<lermal,  more  or  less  circums(!ril>ed,  lying  in  the 
int(»rval  between  the  tentacles  and  the  frondose  or  tentacular  structure.^.  Two  or  more  (►nlers  of 
mesi'iiteries  ]H'rfect. 

The  family  PhijJIdrtuhv  has  Ikhmi  studiinl  anatomically  mainly  by  Professor  McMurrich  (1889, 189:J) . 
It  end>races  at  least  the  following  genenr.  l*}nilhtct}H  M.  I^^lw.,  Ouinrth  M.  Edw.,  DipUicliH  McMur., 
('rndartiH  McMur.,  antl  Astcrmti:*  Verr.  Haddon  (1898,  p.  4'M)  inclu<les  the  genus  IFophphonti  of  H.  V. 
Wilson  (18!K)),  but  I  have  slnjwn  (1899)  that  Wilson's  species,  //.  rumUnjeiin,  is  a  lA'ltntnUt  iii\<\  must 
therefore  be  placed  with  this  genus  U'uler  th(»  family  Demlnuiwlithr.  The  West  Indian  ILtpUtphorin 
never  exhibits  anything  corres|K>mling  with  the  extensile^  and  variable  capitulum  which  HaddoM 
descril)es  for  his  //.  rinrUt. 
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Genuf  ABTSSACns  Verrill. 
AsftractiJf,  Verrill.  1H»W.  p.  461:  1x99,  p.  -lo:  Andix-s,  l.ss3.  p.  aOt;;  Haddon,  1«».  p.  4:W. 

PhyflactUln-  in  whicli  the  column  it?  provided  in  its  up^KT  ]>art  with  vertical  nm's  of  a«lhes<ive 
verruca*;  outside  the  tentiwlen  tlie  acn»rhajn  an»  enormously  develojMN.i,  appt^ring  a.s  a  flat,  lutHed 
collar,  and  each  bears  numerous  small  hollow  |Kipilbe  or  finjrer-like  simple  or  c»»mj»lex  outgrowtlis. 
Sphincter  muscle  cin'umsiTil>e<l.     Twelve  or  uion*  i»iiirs  of  jK^rfet^t  niest^nteries. 

Aflteractis  expansa  Duenlen.     Pis.  II,  VIII,  IX,  Fi^.  8,  21»-:». 

Arterarti*.  n.  sp..  Diierden.  lS9Sa,  j*.  456. 
AiiternrtintxiHinm.  .MfMurrifh.  189K.  p.  '£i2. 

This  spei'ies  is  one  of  the  most  plentiful  in  the  collei'tions  frtmi  Porto  Rico,  hut  all  the  flpecimens 
receive*!  are  stronply  retracte<l  and  infoMeil.  It  is  undouhte<lly  the  form  which  is  to  l»e  ohtainwl  in 
such  al)undanc*e  all  around  the  Jamaicji  c»ub*ts,  and  which  has  been  dis<•us^'e^l  and  i«irtly  descril>e<l  by 
M<rMurrich  (189S,  p.  2:52)  from  twenty-six  s|»ecimens  obtaine<l  ]>y  him  from  Culxa.  On  ai*4*ount  of 
the  umvrtaintv  invol veil  in  it»  identification  with  others  alreaiiv  dei«criU*«l  it  is  desirable  that  a  full 
aci-ount  of  its  characters  should  l)e  jriven.  I  have  tlierefore  supplemente<l  the  study  on  the  Porto 
Rican  examples  with  other  details  obtainable  fn)m  living  Janiaira  s]>iH>imen8.  A  discibtsion  of  it« 
relationshii>  with  other  si)ecit.»s  is  jriven  at  the  end  of  the  description. 

The  usual  livinp  condition  of  the  jKjlyiie  is  that  of  an  exi>«»s<Hl  cin-ular  disk  at  the  level  of  the 
sea-fioor  in  very  shallow  water,  the  rcnnainder  of  the  animal  beinjr  <*ompletely  burie<l.  The  liase  may 
Ih*  fixe<l  to  HK'ks  or  stones,  or  mert»ly  ailherent  to  1«m>si»  frapm-.'iits.  When  the  lH»lyp  is  only  emlieilded 
in  jjravei  and  s;in<l  it  can  readily  Ik;  se^nirtHl  by  jtassin^  the  fin^r»'rs  do\i'nwanl  and  around  it  and  then 
lifting  up  the  entire  mass.  When  thus  i*olle<'t<'<l  the  whole  (►f  the  upj^er  i»art  of  the  column  is  thickly 
txiattNl  with  siuid,  fragments  of  shells,  and  small  pebbU»s,  lield  then*  by  mt^ns  of  vernicw.  The 
foreign  matt«*r  is  slowly  dropi>ei!  if  the  tH.>lunm  remains  exiK>se<l  in  the  lal)oratory  for  some  time. 
Placeil  in  a  tumbler  or  vessel,  the  upi)er  part  of  the  (M>lumn,  along  with  the  a<'rorhagi,  overhangs 
gnw-efully,  its  form  and  the  delica<*y  of  the  nilors  Hindering  the  i>olyp  a  very  attractive  object.  It  was 
frr»m  swh  a  siKi'imen  that  fig.  H,  pi.  ii,  was  taken. 

In  the  lal>oratory  the  iH»ly|>s  exen'ist»  some  st^Uvtion  in  their  f<HMl^  anything  objectionable  Wing 
dnipjKHl  over  tluMslge  as  a  result  of  the  i^mtractions  of  the  latter.  Should  the  water  l^et'ome  stale 
the  stomo<l:eum  is  evert*»<l,  and  if  no  change  is  made  in  its  surnmndings  the  eversion  of  the  i)olypmay 
iHM'ome  complete,  enabling  all  the  internal  onrans  to  1h»  ol»serve<l.  The  exiK>siHl  mlors  varj'  with  the 
nature  of  the  .•jK^a-flii^jr,  the  general  imj)ression  U'ing  dark  olive  on  a  bhu-k  muddy  fitKir,  and  gray  in 
coral  nuid  or  sandy  surrr»undings. 

Extrnmi  rfuinuiin*. — When  the  jKjlyjJS  an»  exjiandeil  in  thelalx»ratory,  fret»fnmi  foreign  material, 
the  liase  is  laiv^'r  in  diameter  than  the  column  and  ]H>llucid,  the  mestMiterial  lines  showing  through. 
The  margin  is  cn^nate. 

The  ct>Iumn  is  envl  and  cylindriml,  narniw  in  the  middle,  and  bniad  1h?1o»i-  and  above.  It 
is  thin-walle<l  and  divide<i  by  the  mesenterial  line.-'  into  well-marki*<l  n>und(*<l  ri«lges  and  furrows, 
♦•siHH'ially  towanl  each  extremity.  Oistally  the  cohnnn  is  ciilicifonn  and  considerably  overhangs  the 
lower  jiart.  The  vernicji*  iin*  cin*ular  and  exten<l  in  longitudinal  rows  down  the  int<»rm*?senterial 
ridges  for  alx^mt  ont»-thinl  of  the  lemrth  of  the  ct»lumn,  t»;ich  ridge  iM»;-s«»ssing  alnrnt  a  dozen.  The 
meml)ers  of  any  row  are  u.**ually  irregularly  arrangi»<l  with  ri»fert»nc«'  to  the  contiguous  i*ows,  butsrnne- 
times  they  are  <lisiM»s«*«l  in  tnuisverset-ycles.  The  nii«ldle  «»f  the  verruca  is  usually  <lepreRse<l,  giving  a 
sui*ker-like  <'hara<'ter  to  the  whole  organ. 

The  oral  disk,  reganling  as  such  all  the  flat  ex])ose<l  part  of  the  iM»iyp,  consists  of  three  areas: 
(a)  A  iH»riphenil  z<ine,  constitute*!  of  radiating,  fn»ndose  Ixxlies — the  acmrhagi,  in  diameter  <>ceupying 
fn»m  one-half  to  tw<Hthirds  of  the  whole  disk,  and  corn»siM>nding  in  numlH»r  with  the  tentacles. 
{h)  The  tenta4*uiate  zone,  <*ontaining  four  cyclic  of  subulate  tentacles,  (c)  The  usual  snuM>th  naked 
area  of  the  disk  or  jK^ristome,  with  the  mouth  in  the  t*enter. 

The  fnindose  areais  are  bntad  ra* Hating  iKind.s  closely  arranged,  but  sharply  sejiaratiHi  fn>m  one 
another  l>y  dei»p,  naketl  gnM»ves,  nit*M.'nterial  in  i^osition,  and  only  seen  on  actually  separating  the 
ridges.     They  are  raise<!  a  little  al)ove  the  general  level  of  the  disk,  and  are  {lartly  distinct-  from  one 
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another  at  the  outer  maigin,  where  they  overhang.  They  bear  tuljercles  and  irregular  short  outgrowths, 
some  of  which  become  minutely  dendriform,  and  are  provided  with  rounded  tubercles  and  short 
finger-8hai>ed  processes.  The  outgrowths  are  a  little  closer  and  mort*  numerous  at  and  toward  the 
sides  and  ends  of  the  acrorhagi,  and  are  sometimes  almost  al)6ent  along  the  middle.  The  complete 
zone  consists  of  three  cycles:  (a)  A  primary  series,  twelve  in  number,  extending  practically  as  far  as 
the  base  of  the  outermost  cycle  of  tentacles,  and  occupying  the  same  nulii  as  the  first  and  second 
cycles  of  tentacles;  centrally,  as  well  as  at  the  margin,  they  may  t»e  pro(iuce<i  so  as  to  be  jwtly  free 
from  the  rest  of  the  disk,  (b)  A  secondary  series,  also  twelve  in  number,  exti'uding  centripetally  a 
littK.  more  than  half  the  length  of  the  first,  and  corresponding  with  the  third  cycle  of  tentacles, 
(o)  A  tertiary  series  of  twenty-four,  opposite  the  fourth  cycle  of  tentacles,  generally  narrower  and 
shorter  than  the  last,  with  the  tubercular  and  frondoee  outgrowths  not  as  well  developed.  In  the  living 
condition  the  individual  outgrowths  at  the  centri|)etal  end  of  the  second  cycle  oci^onally  become 
much  enlarge<l,  inflateil,  and  lighter  in  color,  adding  a  i>eculiar  character  to  the  disk.  The  number 
may  vary  at  times,  an  arrangement  in  fourteen  insteat^i  of  twelve  being  counteil  in  one  polyp.  In 
preserved  polyps  the  disposition  of  the  frundose  areas  in  cycles  is  by  no  means  so  readily  recognized 
af.  in  the  living  condition. 

CompariufL  the  acrorhagi  of  Asteraciis  with  those  of  a  typical  Bunodid,  such  as  B.  gmmdifera,  it 
is  found  that  the  papilhv,  tulxjrcles,  etc.,  occur  on  the  upper  as|)ect  of  the  oi^jans  in  the' former, 
while  in  the  latter  they  are  restrictecl  to  the  lower  aspei^t,  the  upper  surface  being  quite  smooth.  The 
acrorhagi  of  most  Bunodi(is  l>ear  stinging  cells,  while  these  are  absent  from  Aaternctifi. 

The  tentacles  are  short,  entac^mieous,  ac^uminate,  broad  at  the  base  and  thence  narrow  rapidly, 
smooth,  generally  forty-eight  in  numl.>er,  and  arranged  in  four  (cycles  atvonling  to  the  formula 
6  6  12  24.  The  disk  and  tentacles  may  be  completely  infolded.  The  naked  portion  of  the  disk  is 
flat,  smooth,  and  occupies  but  a  small  proportion  of  the  total  apparent  disk.  The  moutli  is  oval  and 
the  gonidial  grooves  are  strtmgly  marke<l.  The  stomoda?um  is  capable  of  complete  eversion,  and  under 
uncongenial  circumstances  the  animal  may  even  turn  itself  inside  out. 

The  coloration  varies  nmch  in  different  x>arts  of  the  same  l)olyp,  and  also  in  individual  polyps. 
The  l>aHe  is  pellucid  and  white.  The  column  is  generally  cream-ci>loreil  bt4ow,  l)ecoming  a  lighter  or 
darker  olive  al)ove;  sometimes  the  lower  part  displays  irregular  thin  pat^'hes  of  crimson  or  orange; 
the  verruca*  usually  exhibit  white  centere.  The  colors  on  the  ilisk  vary  s<^>mewhat  at'conling  to  the 
nature  of  the  ground.  The  most  usual  condition  is  a  pale  olive,  with  the  frond  tul)ercle8  opaque 
white  or  grayish.  The  fronds  may  also  be  a  dark  olive,  green,  brown,  or  bla(;kish  brown.  The 
tenta(!les  are  usually  lighter  or  darker  shades  of  olive  or  brown,  with  a  green  or  crimson  iridescence; 
sevetal  oval  jiatches  of  opaque  white,  each  with  a  cU^r  center,  iKTur  on  the  inner  surfa*^*.  The  disk 
niay  l)e  flcokcnl  in  various  ways  with  opa^jne  white  or  cream,  often  with  irregular  patches  of  crimson 
or  green,  esj)ecially  around  the  mouth. 

The  height  of  the  column  varies  from  4  to  6  cm.;  it  may  even  reach  as  much  as  8.2  cm.  The 
diameter  is  likewise  in<;onstant;  on  full  exi)aiision  it  is  al>out  3  v\\\.  in  the  middle.  The  length  of  the 
inner  tentacles  is  1.5  cm.     The  diameter  of  the  whole  disk  is  usually  0  or  7  cm. 

Auatomtf  and  IfiMology. — The  column-wall  is  of  only  moderate  thickncKM.  The  ecrto<lerm  is  much 
folded  in  contracted  si)ecimens,  and  no  ecUxlennal  mustnilature  is  recognizable.  The  nu^sogUea  is 
narrow,  and  exhibits  a  fibrous  api)earance;  abundant  connective-ti.**sue  c(»lls  an>  scattere<l  throughout. 
The  endoderm  Ls  very  deep,  and  where  the  mesenteries  are  closely  arrange<l  IxH'omeii  tnangular  in 
transversii  sections.  Zooxanthelhe  are  abundant.  The  endodermal  miLS(!le  is  well  develojieii  on  fine 
branching  mesogUeal  plaitings,  which  in  retract^^nl  i>olyj>s  are  arrange<l  somewhat  in  gron]»s.  A  section 
throujfh  a  verruca  reveals  that  the  mesogloa  is  elevate<l  on  ea<'h  side  (fig.  JiS). 

The  acrorhajri  with  their  dendriform  and  tul)en;ular  outgrowths  are  extremely  thin-walled 
stnicturt»s,  without  any  peculiar  histological  mo<lification8.  The  mesogla-a  is  scan'eiy  distinguishable 
as  a  distinct  layer,  and  the  ectoderm  is  much  thinner  than  elsewhen*  and  devoid  of  nematoblasts.  A 
slight  endodernial  uiuscle  occurs. 

The  sphinctt^r  (pi.  vin,  fig.  'SO)  is  a  small  but  typical  circumsc^rilKnl  encUxlermal  muscle,  such 
as  is  chanu'teristic  of  the  liumxladuLr.  As  in  that  family,  it  mi^urs  between  the  a<Torhagi  an<i  the 
origin  of  the  outer  row  of  tentacles.  It  is  oval  in  shape  and  subpe<lunculateil,  and  the  mesogloeal 
plaitings  are  narn>w  and  much  branched. 
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The  ect4^Kienn  of  the  tentacles  is  a  broacl  layer,  iL^ually  much  fol<le<l  in  preserved  H|)etnmens;  the 
neniat^x^vHts  are  ^mall  and  arrange*!  in  a  ^leripheral  zone.  The  KmgitiKlinal  eetiKlermal  muHcle  is* 
Btrongly  develo|)e<l,  an<i  a  thin  ner\'e  layer  r-aii  l>e  dLstingui8he<l  toward  the  proximal  extremity.  Tlie 
mesoghea  is  narrow  and  thniwn  into  long,  narrow,  nlightly  ))rancliiug  plaiti»  on  its  eiH<Mlermal  l)onler, 
following  the  foldings  of  the  ectfidenn.  The  endo<lenn  is  loaded  witli  zooxanthelhe  and  pn»sent8 
verj'  irregular  internal  limitations. 

The  naked  portion  of  the  disk  shows  l)oth  the  eotcxlermal  and  endodermal  muscles  strongly 
developed  on  mesoglteal  processes.     Stinging  cells  do  not  apj)ear  to  be  present  in  the  ecto<lerm. 

The  ectod€*rm  of  the  stomodfeum  is  strongly  ciliate<l  throughout,  and  <lisplays  a  broa<l  zone  of 
deeply  staining,  elougate<l  nuclei,  among  which  otH!ur  abundant  glandular  <'ells  an<l  long  nematocysts. 
The  two  g<>ni<lial  grooves,  though  clearly  distinguished  in  the  living  animal,  are  not  stnmgly  marked 
off  from  the  rest  of  the  stomodaum  histologically.  They  are  prolonged  as  languettes  for  some  distance 
below  the  lower  lx>undar\'  of  the  tulie.  The  mesogla»a  is  not  appreciably  thickene<l  at  the  grooves, 
and  is  very  thin  throughout. 

Forty-eight  pairs  of  mesenteries  are  present,  two  pairs  of  which  are  directives.  All  are  perfeil 
for  the  greater  part  of  the  length  of  the  stomo<la*um,  but  all  except  the  primary  cycle  l>ecome  free 
l>efore  the  termination  of  the  stomodieum  is  reai'hed,  the  third  cycle  l)ei*omin^  fret^  in  advance  of  the 
se<*fmd  (fig.  32).  In  a  small  polyp  only  twenty-four  mesenteries  were  present,  all  of  which  were 
complete  in  the  upper  region.  Below  the  stonKKlteum  the  mesenteries  an*  arrange<l  in  well-<lefined 
cycles,  with  the  formula  6  6  12  24.  The  retractor  muscle  is  circumscril>e<l,  and  stnmgly  developed 
on  long,  narrow,  branching  mesogheal  plaitings.  A  well-<leveloi)e<l  penmai,  l)earing  the  i>arieto- basilar 
muscle,  occurs  on  theother  face;  in  the  up})er  region  it  issituate<l  near  the  origin  of  the  mes<*nter>',  but 
its  internal  free  edge  I )e<*omes  further  remove<l  from  the  fK'riphery  as  the  lower  n'gion  is  approai'Ue^i. 
The  retractor  muscle  is  equally  develojHHl  on  the  twelve  i>airs  of  mesenteries  4*onstituting  the  first 
ami  second  cvcles,  but  is  weaker  on  the  meml)ers  of  the  thin!  and  fourth  cvcles. 

Mesenterial  filaments  mrur  on  all  the  mt»senteries  l>elow  the  stonKxln'al  region,  lx»th  the  ciliated 
an<l  glandular  stri*aks  l)eing  well  developed. 

In  the  half  S4H*tion  of  a  indyp,  n»presente<l  in  fig.  29,  the  mesentery*  is  viewe<l  on  its  ecto<*»elic 
fa<^,  an<l  the  j)arielo-l>asilar  muscle  is  indicate*!,  extending  pratHically  the  whole  length  of  the 
fK)lyp.  The  mesoglo*a  supporting  it  presents  a  very  distinct  free  e<!ge.  The  l^asilar  muscle  is 
clearly  seen,  and  is  also  represented  in  section  in  (ig.  31.  Botli  inner  and  outer  stomata  occur,  the 
former  large  and  the  latter  exceptionally  small  and  situate*!  some  distance  fn)m  the  periphery.  In 
some  mesenteries  the  *niter  stoma  was  not  represented,  while  in  others  a  thinning  of  the  mesentery  was 
rec*>gnizable  when^  the  apertun^  shftnld  <K'*'nr,  but  the  airtual  perforation  had  not  taken  [>lace. 
ApiK'Uof  ( 11K)0,  p.  77)  has  rect»ntly  shown  that,  contrary  to  the  generally  accepte*!  o{)inion,  the  mes- 
enterial stomata  originate  in  the  embryo  by  res<jrption  of  the  mes(»nterial  tissue.  It  was  maintained 
by  the  Hcrtwigs  that  they  represent  interniptions  in  the  gn>wth  of  the  mesenterj*  which  had  never 
Ihhmi  (X)mplete<l.  .\pj>ell«"*»f  foun<!  in  rrtichia  that  at  first  the  mesenteries  are  entire,  and  that  it  is 
only  later  that  the  i»erforati*)ns  appear,  first  by  resorption  of  the  nu^sogltea  and  then  of  the  endo*!erm, 
the  outer  stomata  ap{>earing  somewhat  <'arlier  than  the  inner. 

In  .Utrnirtiii  it  wc>ul<!  seem  that  the  outer  st(»mata  are  in  pnicess  of  <!isappearing,  or  rather  of 
ci'asing  t<»  ap|»ear.  Whenever  present  they  are  exct»ptionally  Miiall,  while  the  large  size  of  the  mesen- 
teries has  enabUnl  me  t*)  satisfy  mysc»lf  that  in  some  cases  they  are  altf>gi»ther  wanting.  Where  a  thin, 
n<m-i>erforate<!  siM:»t  ocrurs  it  is  evident  that  the  absorption  of  the  mesenterial  tissue  is  only  i>artiaL 
Thr  ini'iunplete  *ievelopment  of  the  a[)ertures  may  perhaps  l>e  a«s<^H*iate<l  with  the  exct»ptional  width 
*>f  the  mesentery  in  this  region,  <leiK'n<lent  upon  the  extraonlinary  <K*velopmeiit  of  the  acrr»rhagi. 

In  one  l»olyp  s<'<'tioniztsl  male  gona<!s  were  met  with  in  great  abuiulance,  cKrupying  a  large  pro- 
I>ortion  of  the  c«clenten>n.  The  si)ennaria  wen*  arrangeil  in  roughly  {parallel  rows,  but  on  acc(>unt 
of  their  cn)wde*l  condition  the  cvcle  *)r  cvcles  of  mesenteries  on  which  tliev  w€»re  Iwme  c<»uld  not  ]« 
detennine*!. 

A^erartix  fxjpanMi  is  apparently  one  of  the  most  plentiful  of  the  Actinians  within  the  West  Indian 
area.  This  is  cvrtainly  the  case  as  reganls  Jamaica.  Its  abuudan<*e  in  the  V.  S.  Fish  Commi.«4sion*s 
collei'tions  w*>ul*l  imlicate  the  same  f*»r  P*»rto  Hi**o,  while,  acc*>nling  to  McMurrich  (lSt>8,  p.  2Ji3),  it 
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would  seem  to  be  fairly  common  on  the  Cuban  coast.  Like  Professor  McMurrich,  in  the  paper  juat 
referred  to,  I  have  always  consideretl  thi«  fact  as  strongly  suggestive  of  its  i<lentity  with  one  or  other 
of  the  species  establisheil  by  the  earlier  aittinologists.  It  can  scarcely  be  expected  tliat  a  form  so 
abundantly  representeil  around  three  of  the  islands  of  the  (Jreat^jr  Antilles  would  Ix;  absent  from  the 
Lesser  Antilles,  whence  licsueur  and  Duchassaing  &  Michelotti  obtaineil  their  types. 

But  uncertainties  arise  when  it  is  attempted  to  com^^re  it  step  by  step  with  tlie  descriptions  of 
these  writers  and  with  the  determinations  of  them  made  by  8ul>8i»quent  students.  Of  the  species  to  be 
considered  are  Ai^eruHis  floM^vUfera  (Lesueur),  A.  conquUega  (Duchassaing  A  Michelotti).  A,  fonn€fmi 
(Duchassaing  &  Michelotti).  and  .1.  hradleyl  (Verrill).  McMurrich  (1889,  p.  108)  has  described  from 
the  Bermudas,  under  the  term  Oulacti*  fnttdcuhtOf  a  Phyllactid  which  Verrill  (1899,  p.  46)  regards  as 
the  Actinia  JlosctU  if  era  of  Lesueur,  and  of  which  Verrill  later  gives  a  figure  (1900,  pi,  lxviii,  fig.  1) 
under  the  title  Actinaciis  flosculifera^  the  generic  term  l)eing  evidently  a  typograi)hical  error  for  AHi^r- 
actin.  Both  Verrill  and  McMurrich  "have  seen  spetnmens  of  the  Jamaica  AsUractis  and  agree  {in  litL) 
that  it  is  quite  different  from  the  8i)ecies  n>ferred  to  alK)ve. 

The  form  which  Duchassaing  &  Michelotti  (1860,  p.  46,  pi.  vii,  figs.  7, 11 )  have  described  and 
figure<l  as  Ottlnctin  fosciilifera  may  perhaps  be  taken  as  refera])le  to  the  present  one,  though  their 
fig.  7  but  indifferently  reprt^^sents  the  species  when  seen  alive.  A.  Andres  (1881^)  does  not  accept 
Duchassaing  &  Mi<;helotti'H  identifi<^ation  of  their  form  with  the  .1.  floscalifern  of  Lesueur,  and 
separates  O.  floHctUifera  as  a  distinct  spei'ies,  ChilnrtiR  foliom.  McMurrich  (1889,  j).  56)  described  and 
figured  as  the  Onladi;^  floxcalifrra  of  lx)th  Lesueur  and  of  Duchassaing  &  Michelotti,  and  the  0.  folio^a 
of  Andres,  a  single  specimen  which  he  found  buried  in  the  sand  up  to  the  tentacles  on  the  shore  of 
the  islan<l  of  New  Providentv,  Bahamas,  lie  descril)eil  it  thus:  **The  fronds,  situate<l  on  the  periphery 
of  the  disc,  are  in  a  single  cycle,  one  surmounting  each  longitu^linal  row  of  vemiwe,  there  being 
altogether  apparently  24.*'  McMurrich  (1898,  p.  232)  has  sincv  had  the  advantage  of  studying 
numen)us  specimens  from  Cuba  which  he  regards  as  without  question  representatives  of  the  present 
species,  llis  ojiinion  therefore  of  the  identity  of  the  present  form  with  the  older  species  of  PhyUadidie 
is  of  s])ecial  value.     He  remarks  as  follows: 

"With  none,  however,  d(K»s  it  seem  t^)  agree  very  closely,  though  it  w»ems  to  come  nearest  to 
O.  flijitrtUift'ni  of  Duchassaing  &  Michelotti  ('<>0).  In  my  original  description  oi  O.  JltMiculifera  ('89) 
I  took  it  for  granted  that  Duchassaing  &  Michelotti's  identification  was  correct.  Andres  ('83)  thinks 
otherwise  and  has  se|>arat4Hl  the  form  descrilKnl  by  tlK»se  authors  fn>ni  Ix*»ueur's  O.  //f>«c?</i/i'rrt  and 
nanunl  it  O.  foVumi.  Perhaps  after  all  Andn»s  may  have  l)een  right;  the  form  wliic^h  1  di»scribeil  from 
the  Bahamas  agrees  fairly  well  as  to  coloration  with  Ix^sueur's  form,  while  the  present  form  seems  to 
agree  more  closely  with  that  of  Ducha.'^saing  A  Michelotti.  However,  the  earlier  d(^*riptiou8  are 
all  too  indefinite  to  make  the  identific^ition  certain  and  it  will  {>erhaps  les.*H»n  the  chances  of  cx)nfiision 
in  the  futurti  to  a^!<rcpt  Mr.  Duerden's  sei)aration  of  the  jiresent  species  un<ler  the  siHHrific  name  he  has 
chosen." 

The  o<!currence  of  only  24  frondose  areas  at  once  se^mrati^s  the  siK-Hnes  from  .1.  ej-panttfij  for  in 
this  48  are  invaria>>ly  present,  except  in  crises  of  irregularity. 

The  dt«cripti(m  given  by  Duchassiiing  &  Michelotti  (18()0,  j».  47)  of  their  OuUtrlin  formfmt  is  very 
intromplete,  but  the  a(H'omi>anying  figun^s  (pi.  vii,  figs.  4,  5),  showing  only  20  tentm*les  in  a  single 
cycle,  suffice  to  show  that  it  is  widely  st^parated  from  .1.  erjntnm. 

The  species  sCH?ms  to  l)ear  some  resemblanct^  U)  Asttrnctis  hradkyi  Verrill,  from  Panama,  the  type 
sj>ecies  of  the  genas  (1899,  p.  46),  though  evi<lently  this  is  a  smaller  form.  Verrill  in  his  original 
description  (1869,  p.  465)  refers  to  "twelve  conspicuous,  dark  spots,  about  midway  U'tweiMi  the 
tentacles  and  margin,  and  corresponding  with  the  primary  tentacles,"  in  the  drawing  acconi|>anying 
the  s|xjcimens  transmitted  to  him,  but  is  unable  to  account  for  them.  \n  Jamaican  examples  I  have 
occasi(mally  met  with  a  similar  ap])earan(*e  and  found  it  to  Ije  due  to  a  hxal  distension  of  the  papilhe. 
It  is  not  a  constant  feature  of  tiie  individual.  The  ])a))illje  may  afterwards  return  to  their  nonnal 
condition,  and  no  distinction  l)etween  them  and  the  others  is  then  apjmrent. 

In  his  original  account  Verrill  notes  that  the  frondose  areas  are  of  different  radial  extent,  exactly 
as  found  in  the  Jamaiciin  species,  but  in  his  later  description  (18f)9,  p.  46)  he  makes  no  reference  to 
this,  and  his  figure  does  not  suggest  an  ordinal  dis}>osition.  Further,  the  i)apill:e  api>ear  to  increase 
in  size  from  within  outward  in  A.  braiUfyi^  though  sucrh  is  not  the  case  in  A.  exjxuisa. 
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So  far,  then,  the  r»pecie9<  set*iiw  distinctly  sejiaratecl  from  any  previoiwly  deecribed,  and  it  K^ms 
preferable  to  retain  the  iM«*ition  aspunu*<l  in  McMurrieh's  paper. 


Family  BUXOI)ACTID.€  Verrill. 


BHwflifijr,  Gntv«e.  1S5k.  1h«):  et  al. 
Buwulactiiia'.  Verrill.  1H99.  p.  42. 


Actiniaria  with  a  flat  <-<»ntractile  l>ase;  I'olumn  iL«iually  pn>vide«l  over  the  whole  or  preater  part  of 
iti«  extent  with  vertical  rows  of  adhesive  verriKra.'  or  vesicular  outfrrowths,  often  with  a  capitular 'cycle 
mrKlifieil  ai?  acrorhagi,  no  cinclitle:^  and  arontia.  Sphincter  iuus<'le  end<MlennaI  and  cin*uniHcribed. 
Perfeitt  mesenteries  usually  numerous  and  stronj^ly  muscular:  all  may  lie  gono[>hori<'. 

The  family  B*iwHinctifi:v  (Virrespon^ls  with  the  family  Bunftdidn-  of  Gosse  and  sul»se<iuent  authors. 
The  chan^  of  name  is  due  to  the  recognition  by  Verrill  that  Go«e«'8  jieneri<'  tenn  Bunode*  was 
alrea<^Iy  preoccupies!  (see  1k»1ow). 

The  family  includes  Actiniaria  which  are  readily  recognize*!  by  the  vernicoseor  vt^icular  character 
of  the  cr^lumn  anil  the  very  pronounce*!  circumscrilnHl  sphincter.  The  genus />*'K*/4'a/iii  alone  has  a 
smooth  (V)hmin.  Bf)th  the  Pht/llnr-tithc  and  J/iWiV/.r  are  closelv  relate*!  with  the  Bunffdactid^r,  and  as 
interme*Iiate  fonns  are  studie*!  the  three  may  !iave  to  be  united.  The  Phyllcuiidir  are  8eparate<l 
mainly  by  the  enonnous  <levelopment  of  the  acn>rhagi,  which  l>ecome  strongly  tul)ercular  or  lolK?d  on 
their  upper  aspect,  an*!  (Y)nstitute  a  large  pn)portion  of  the  ex  jKjse*!  disk  of  the  p*)lyp.  The  Aliciida-  hear 
vesicular,  often  piHlunculated,  columnar  outgrowths,  but  the  muscular  development  throughout  is 
much  less,  the  sj>hincter  being  either  absent  or  diffuse  in  char^ter,  while  acrorhagi  are  usually  alieent. 

Genni  BUHODOSOMA  VerrilL 
ButtO'hMUfma,  Verrill.  1*W.  p.  44. 

Bttuffdftrtid:r  in  which  the  column  is  provided  with  vertical  rows  of  vesicular  outgrowths,  which 
may  Iw  all  of  the  same  size  or  alternately  larger  and  smaller,  an*l  with  a  cycle  of  simple  or  complex 
acrorhagi.     Tentacles  i>olycyclic.     Twelve  or  more  [»airs  of  i)erfect  mesenteries. 

In  1899  Pn>fessor  Verrill,  having  *liscovere<l  that  Goese's  generic  term  Burwdes  (1855)  had  h>een 
employe*!  a  year  previously  by  Eichwald  for  a  genus  of  Eur>'pteroi*!s,  pHK-eeded  to  subdivi<le  into 
different  genera  the  sj^ecies  which  ha<l  l>een  include*!  un*ler  the  long-establishe*!  name.  For  forms  the 
vemicje  of  which  sen-e  as  a*ihesive  suckers,  and  of  which  the  British  Buuodf*  rerrttcftm  {B.  gemmarfii) 
is  the  ty|»e,  he  gives  the  name  BumHlnciin,  Attaching  supreme  importance  to  the  presence  of  only  six 
pairs  iA  i»erf€*ct  mesenteries,  he  ere<*ti»*!  the  ei*nu8  Bnitfulella  for  the  Atiladhiitt  ^ellnuhA  of  McMurrich 
(1889,  p.  28),  but  in  a  later  fiajjer  of  the  same  series  (1899,  p.  146)  he  withdrew  the  genus,  having 
foun*l  that  in  large  Jamaican  sfiecimens  the  numlier  of  jierfect  mesenteries  in  the  type  species  may 
reach  twenty-four.  For  the  Artinln  gritwdifeni  of  l^esueur,  Verrill  proiK>sed  the  genus  Bunodtmrnin^ 
distingui.-hing  it  from  Buwnhirti:t  by  the  fa<'t  that  the  verrucse  do  not  fonn  a<!he8ive  suckers,  but  are 
vesicular.  an«l  that  the  upj»er  or  submarginal  vemicjc  are  larger,  and  in  mature  spiH?imens  more  or 
less  lobulated.  The  two  forms  of  verruca'  appear  to  me  well  worthy  of  generic  separation;  they  differ 
both  histologically  and  physiologically.  The  alteration  in  the  typical  generic  name  made  it  necessary 
to  effect  a  cf>rTesiK)nding  change  in  the  family  name,  an*!  Verrill  therefore  altered  this  from  Bunodidx 
t*  >  />*»/ Hinlnfiid:t\ ' 


1  Pn»feMior  McMurrich.  in  his  report  on  eeriain  Pu|?et  sViund  Actiniann  (Annab  N.  Y.  Aca*1.  Sci.,  vol.  xiv.  pt.  1.  July. 
1901 ).  n^'eived  while  the  prevent  paper  wa8  goiiiK  throufrh  the  pre<«>.  disctuveai  at  9r»mc  length  the  !*ynon\iny  of  the  geneia 
now  under  consideration.  Following  the  strict  laws  of  priority.  McMurrich  employs  Ehrenberg:''*  <  l^CM)  mibgenus  Cribfima 
for  the  srenus  Buwuiitt  of  Go»«e.    It  is  only  powible  here  to  tabulate  his  conclusions,  which  are  as  follows: 

Crihrina^  Khr.  =  Bunofffn  (Wuife,  frarfw  Verrill.  Buwfdarti*  Verrill,  Bunoddla  Verrill. 

I'riiciua.  Ehr.  -  r<a/i/i  G^iwe,  ptNKibly  Epitttmacti*  Verrill. 

Anthnplcura,  Duch.  ^  ykic\i.=AukLCtinia  Verrill,  Jiijt(m  Goose,  BunodUMUjma  Verrill. 
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Bunodosoxna  gnranulifera  (lAWieiir).      PIh.  II,  IX,  X,  F'l^^.  9,  .S4,  liS. 

Actinia  {tmrnUiJcra,  Ixwu'ur,  lsi7,  p.  173. 

l/rtifiita  lesmni,  DuchussaiuK.  1850,  p.  9. 

Oulnrtin gninuli/tm,  Milne-Eclwanl.s,  IHri?,  p.  293;  DuchafeiaiiiK  vX  Michelottl,  1W50,  p.  46. 

CcrcMkmmi  {  Urticinn).  I)ucha.ssaing  et  Michelotti,  1H60,  p.  f2,  pi.  vi.  ftp*.  13,14. 

AtUht/pIrum  ffrnnHlifrm,  DuchasHain^  et  Michelotti,  1866.  p.  126,  pi.  iii,  fig.  8. 

AtUfirtinia  gnunUiftm,  Andres,  1HH3,  p.  438. 

BunixUif  beniatuit,  McMunich,  1»89,  p.  23,  pi.  i.  fi«.  4;  pi.  in,  fig.  7. 

Bunwliit  tjranniifrm,  Duenlen,  1898,  p.  454. 

Bunodi)9omn  ffmnul\frm,  Vcrrill,  1899.  p.  4o. 

Thia  cM>mmon  Wet?t  Indian  Acitinian  is  repreHentcnl  by  numerous  8[)ei'iDienH  in  the  Porto  Ricran 
colle<;tion,  sometimeH  with  the  light  and  dark  longitudinal  columnar  liandH  Ktill  rtvognizable.  In 
most  csLtneQ  the  upper  part  of  the  j)olyj)8  hau  bt^conie  infolded,  due  to  the  action  of  the  Htrong  nphincter 
muscle;  in  one  instance  the  reverse  process  of  eversion  has  i>artly  taken  place,  displaying  the  tul)erculate 
or  papillose  acrorhagi  to  great  advantage. 

RrUmal  charact^ri^.  — The  l>ase  is  flat,  circular,  adherent  to  rocks  and  stones,  and  is  a  little  larger 
m  diameter  than  the  colimin.  It  is  radiately  groove<l  in  correspondence  with  the  internal  mesenteries, 
and  preserved  specimens  also  show  deep  conwntric  gKM)ves. 

The  cM)lumn  is  cylindrical,  usually  a  little  higher  than  bn>ad,  and  very  distensible.  The  entire 
surface  of  the  column  is  crowded  with  sulxspheroidal  vehicles,  so  that  the  airtual  iKnly-wall  can  Ih^  set^n 
only  during  full  distension,  in  which  condition  the  upjHjr  part  of  the  column  ]x?<'ome8  very  thin  and 
transparent.  The  vesicular  outgrowths  vary  much  in  size,  arrangement,  and  fonn  under  the  different 
conditions  of  expansion  and  retraction  of  the  polyp.  They  are  appn>ximately  efjiial  in  size  and  thin- 
walled;  on  large  jx^lyps  they  are  bifid  or  even  trifid  toward  the  ai)ex,  and  the  wall  is  there  denser. 
Their  regular  disposition  in  vertical  n>ws  is  usually  only  evident  during  full  expansion;  at  other  times 
they  press  closely  one  uj)on  anotlier,  and  st)  disturb  the  regularity.  They  constitute  twenty-four 
alternate  lighter  and  darker  vertical  l>ands  or  zones,  the  color  distinction  being  usually  apparent  for 
the  whole  length  of  the  column.  In  large  examples  these  color  l>ands  are  not  always  recognizable. 
The  darker  zones  have  usually  five  rows  of  vemicas  and  the  lighter  zones  three,  making  96  rows  in 
all,  the  former  Ixung  nearly  double  the  width  of  the  latter.  On  {xartial  expansion  of  the  polyp  each 
njw  may  appiuir  as  if  double,  and  in  large  i)olyi>s  11)2  rows  an?  actually  present.  The  immber  of 
verrucal  rows  is  less  in  very  young  specimens.  The  outgr«)wths  are  incaftable  of  attaching  foreign 
particles  to  the  column. 

The  column  is  deeply  crenate  at  the  ai)ex,  the  depressions  corresi>onding  with  the  internal  mesen- 
terial attachments.  A  large  acmrhagus,  alternating  with  the  outennost  row  of  tentacles,  occurs  at  the 
top  of  each  entcxjd'lic  mesenterial  division,  and  corn«ponds  with  two  vertical  rows  of  verrucae;  a  smaller 
acrorhagufl  alternates  with  each  of  the  larger,  and  is  exoc<elic  in  position,  the  series  corresponding  with 
the  outA.*rmost  cycle  of  tentacles.  The  acrorhagi  are  thus  %  in  all,  but  in  young  polyps  the  smaller  series 
may  not  l)e  obvious.  The  outer  or  lower  asi)ect  of  each  acrorhagus  lx»ars  numerous  small  {tapillie;  the 
inner  or  upper  surfa(;e  is  smooth;  the  api*x  of  ea<»h  is  thick-walled,  and  in  (rertain  states  of  jireservation 
stands  out  pmminently  as  a  rounded,  opa(|ue  white  spheroid.  A  det»p  fos.sa  occurs  Ixjtween  the  inner 
base  of  the  m^Torhagi  and  the  outermost  cycle  of  tenta<^lc*s.  Ltwueur  (p.  176)  mentions  that  the  mai^in 
is  "furnishcHi  with  tulHjrcles,  which  are  surmounted  with  small  white  jxjdunculated  warts." 

The  tenta<;les  are  entacma^ous.  shortly  conical,  and  generally  96  in  numlxT,  arranged  according  to 
the  formula  6    6    12    24    48. 

The  disk  is  large,  smooth,  flat,  and  often  overhangs  on  full  expansion.  The  two  gonidial  grooves 
are  strongly  marked  by  their  thickened  lii)s,  and  the  stomodu^um  is  smooth  and  readily  everted.  The 
tentacles  and  disk  can  l)e  completely  hidden  by  the  overfolding  of  the  column-wall. 

The  l)ase  is  yellowish  gray  in  color,  with  thin,  radiating  red  bands;  the  column-wall  is  more 
usually  a  brick  red,  l>ecroming  dark  re<ldish  brown  alx)ve.  The  vermis*  are  mostly  of  the  same  color, 
but  the  tips  are  opatjue  white,  esi>ecially  in  the  distal  region.  The  twenty-four  alternate  lighter  and 
darker  vertical  rows  an?  not  well  marke<l  in  some  polyps,  but  are  very  persistent  in  others,  even  after 
preservation  for  a  long  time  in  alcohol.  The  acrorhagi  are  nearly  colorless  towani  the  tips,  while 
the  tubercles  are  oiiacpie  white;  the  fossa  between  the  acwrhagi  and  the  base  of  the  outennost  cycle 
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of  the  tentacles  Ls  often  K'arlet.  The  tentacles  are  vellowiHli  gray,  and  nearly  trani^parent  on  the  outer 
surface;  several  oi>a(iU(%  yellow  oval  pati'hes  rn-cur  on  the  inner  aspe<'t,  and  alw)  a  vertical,  elongated 
spindle-shape<l  [>atch  of  crimson.  The  di&k  exhibit*"  thin,  ra<liatin^  scarlet  lines;  and  yellowish  Innds, 
passing  from  an>uiid  the  mouth,  surround  the  l>ase  of  the  tentacles.  The  |)eristome  and  upjier  [lart  of 
the  stomodjpum  are  a  bright  scarlet. 

The  al)ove  is  the  i*oloration  generally  met  with,  but  different  example*  of  the  species  vary  nmch, 
and  some  may  l>e  here  note<l.  Usually  the  column  is  a  bright  reil,  but  may  l>e  crimsfin,  orange,  brown, 
chocolate  brown,  or  a  grayish  olive.  This  latter  color,  and  the  vernuw  in  light  and  dark  l>ands,  moet 
nearly  corresponds  with  McMurrich's  Bahaman  spei'imen.  In  the  larger  examplc^s  the  alternate 
laiT^er  an<l  smaller  acrorhagi  are  well  distingui8he<l  by  the  cfmtrast  of  their  opaque  white  tubercles 
with  the  rest  of  the  column.  The  vemicje  toward  the  top  of  the  column  are  usually  more  opaque 
white  than  thone  below;  towanl  the  ^)ase  they  l)econie  more  transparent,  with  one  or  two  dark  centers. 
The  column-wall  in  any  individual  specimen  appears  to  be  of  practittally  the  same  color  throughout, 
the  lighter  and  darker  vertical  zones  depen<ling  mainly  u[K:)n  the  intensity  of  the  pigmentation  of  the 
apex  of  the  vernicje. 

Twelve  series  of  palliating  <-olore<i  l)ands,  each  nuule  up  of  three  parts,  the  middle  one  much  the 
broa<lest,  may  extend  from  around  the  mouth  to  the  firet  and  seconil  cycles  of  tentacles,  then  each 
passing  lH?tween  the  tentacular  bases  forms  a  cream -colonel  area  on  the  anterr>-lateral  portion  of  the 
l>as(»  of  the  alternating  tentacles  in  the  outermost  cycles.  Often  a  narrow  band  of  crimson  passes  up 
the  anterior  face  of  the  tentacles. 

The  length  of  the  column  is  a^^ually  alx>ut  4.5  cm.,  but  a  i><)lyp  may  elongate  as  much  as 
7  or  S  cm.  The  <liameter  is  from  4  to  5  cm.,  or  may  be  even  7.5  cm. ;  the  length  of  the  largest  tentacles 
is  1.3  cm.,  the  diameter  0.4  cm.     The  acrorhagi  may  exten<l  0.3  cm.  ^)ey<md  the  margin. 

Anatomy  and  IHMobnjtj. — In  vertical  scH'tions  the  l>a8e  is  folded  to  an  extraordinary  degree;  the 
foldings  usually  include  all  the  thnv  layers,  long  processes  of  the  mesogla?a  accompanying  the 
ectrxlermal  folds.  The  ecto<lerin  of  the  base  is  very  deep,  being  constituted  of  long  narrow  cells — 
mainly  gland  cells,  with  fine  granular  contents.  The  mesogloea  and  endodemi  are  very  thin;  a  weak, 
cin'ular  endotlenual  muscle  is  present,  and  fine  black  pigment  granules  oc<'ur  in  the  inner  layer. 

The  column-wall  se.Mus  als^)  nmch  folde<i  in  sections,  the  appearance  being  due  mainly  to  the 
presence  of  the  vesicular  evaginations  (fig.  34).  These  are  all  hollow,  and  arise  from  both  the 
entocoelic  and  excKHclic  chambers.  The  wall  of  the  vesicles  is  thinner  than  that  of  the  column  gen- 
erally, and  a  short  canal  connects  the  t'avity  of  the  vesicle  with  the  ctelenteron,  while  the  endodermai 
muscle  is  si)ecially  developed  around  the  ajjerture  (cp.  Dixon's  figure  of  Bnnode^  thallia^  1889,  pi.  iv, 
fig.  4).  The  ect«xlerm  of  the  vesicles  is  high,  and  medium-sized  nematocysts  are  abundant,  mainly 
limite<:l  to  the  outer  apical  region;  numerous  uni(*ellular  gland  cells  are  present  laterally.  The  gran- 
ular secretion  is  seen  partially  extruded  from  many  of  the  cells.  The  mesoghea  of  the  column-wall 
is  verv  variable  in  thii-kness. 

Small  dark-ccjlored  pigment  granules  occur  abundantly  in  the  endcxierm  of  the  vesicles,  as  well  as 
in  the  other  parts  of  the  a)lumn-wall,  and,  indeed,  throughout  the  endo<lenn  of  the  polyp.  I  have  not 
Ijeeii  able  to  distinguish  any  yellow  cells  in  the  endodenn  of  any  part  of  the  polyps,  but  McMurrich 
states  that  numbers  are  cc>ntaine<l  thnmghout  the  layer  in  his  Bahaman  specimen.  The  endodermai 
nmscle  is  very  strongly  develoj>e<l  along  the  column-wall,  arranged  on  branching  outgrowths  of  the 
mesogl<ea. 

The  acn)rhagi  are  much  like  the  vernu'se  in  stnicture;  nematocysts  are  abundant  only  at  the 
tips  of  the  tul)t»rcles,  and  the  ecto<lenu  is  comparatively  thin.  No  endo<lermal  musculature  can  be 
rc<*i»gnize<l. 

The  spliincter  muscle  (pi.  ix,  tig.  34)  is  a  typical  circumscrilx^l  endodermai  representative,  situated 
within  the  fossa,  and  attache<l  by  only  a  very  short  i)e<licle.  The  api)earance  usually  presented  by 
transverse  sections  differs  a  little  from  that  in  the  figure  given  by  McMurrich,  which  is  drawn  associated 
with  a  mesentery. 

In  partial  contraction  the  tentacles  are  fluted  externally,  and  in  transverse  sections  present  a 
sinuous  appearance  similar  to  that  des<.'ril)ed  and  figured  by  the  brothers  Dixon  (1889,  fig.  1)  for  B, 
thallia.  The  e<!tcKlerm  is  verv  broad,  >)ut  the  two  other  lavers  are  narrow;  the  nematocvsts  in  the 
former  are  small  and  slightly  curved.    The  ectodermal  muscle  is  arranged  on  dendriform  mesogloeal 
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plaitingH,  and  is  as8<xMate(l  with  a  woll -defined  nerve  layer  (fijr.  .'55).     Tlie  endodemi  eontainH  many 
Binall  pigment  i^ranules  and  fomiH  a  weak  mumble. 

The  ectcHierm  of  the  diak  contains  few  neniatfK\vHtf»,  but  niiineroiiH  j;hin<i  cells;  Ixith  the  eiido 
dennal  an<l  the  ecUxlennal  niusi'len  are  well  developtni,  arranged  on  low  inesoj^hcal  plaitings.  I^iye 
connective-tissue  cells  are  dlstrilnited  throughout  the  ineh«f>gl<ea.  The  endcxlennal  niUH<*le  is  strong  for 
some  distance  towani  tlie  mouth,  but  shows  no  marktnl  c(m(*entration  around  the  aperture,  such  as  the 
Dixons  found  in  B.  thaUifty  and  which  they  reganle<l  as  a  second  sphincter  muscle,  cinmmora)  in 
position  (1889,  p.  322,  pi.  v,  fig.  2). 

The  ectoderm  of  the  stomfKheum  is  thrown  into  numerous  ridgt«  an<l  groove*,  the  fonner  lieing 
followed  by  long  delicate  pnx-esses  of  the  mesogUea.  The  two  gonidial  grofives  are  not  strongly 
distinguished  histologically;  attachci<l  to  the  directives,  they  extend  for  some  distance  below  the  rest 
of  the  stomodicum.  Nematocysts  are  not  plentiful  in  the  stomo<la»al  ectinlenn,  wliile  large,  <leeply- 
staining  gland  cells  are  numerous.  The  nerve  layer,  se])arated  fnwn  the  mesoghea,  is  (rlearly  seen 
in  places.     The  endoderm  contains  much  granular  matter. 

Twenty-four  ]>airs  of  mesenteric^s  are  presi*nt  in  small  ix)lyps,  and  forty-eight  in  larger.  In  the 
uppermost  region  they  are  all  perfect;  lower,  only  twelve  jiairs  reatrh  the  stomodannn,  and  still  lower 
only  six  pairs  remain,  of  which  two  pairs  are  directives  and  an*  much  shorter  in  transverse  section 
than  the  laterals.  The  memlwrs  of  the  three  or  foiir  cycles  alternate  in  the  iLMual  manner,  and  all 
bear  mesenterial  filaments  as  they  l)ecome  free  from  the  stom*Hheum.  The  longitudinal  retractor 
muscles  are  well  develojKjd,  and  cin^ums4*ril)e<l  in  character.  The  main  i»ortion  of  the  muscle  is  in  the 
middle  of  the  width  of  the  mesentery,  but  extends  more  than  half-way  across  the  face  of  the  mesentery. 
It  is  very  hroarl  and  arrangeil  on  fine  branching  mesogheal  plaitings.  Tlie  transverse  mus<'le  on  the 
opposite  face  is  weak.  Toward  the  insertion  of  the  mesentery  a  slight  enlargement  of  the  mesoghea 
occurs,  and  a  i)ennon  is  often  fonned  on  the  facre  0]>i)08ite  the  retractor  for  the  su]>iK)rt  of  the  moder- 
ately develojHMl  jiarieto-basilar  muscle.  The  mest»ntt.'rial  endodenn  is  much  vacuolate<l,  and  contains 
an  abundance  of  fine  black  pigment  ]>articles. 

Dissections  and  vertical  se<'tions  through  the  pcMlal  disk  show  a  well-<levelo]KMl  basilar  musc^le. 
The  inner  and  outer  stomata  are  l)oth  very  small,  esjx^cially  the  latter,  which  is  represc»nt«Hl  by  only  a 
minute  circular  aperture  scmie  distance  inward  and  Ih'Iow  the  ui)i)er  extrt»mity  of  the  mest»ntery. 

Both  the  ciliated  and  glandular  streaks  of  the  mesenterial  filaments  are  well  develojHMl;  the  middle 
lobe  l)earing  the  glandular  streak  is  often  very  narrow  and  greatly  elongatiMl. 

Only  one  sjKJcimen,  sectionized  longitudinally,  l>ore  gonads.  In  his  si>e<;imen  McMurrich  found 
all  the  mesenteries,  with  the  exception  of  the  directivt.»s,  to  Ik*  gonophori<\ 

This  large  and  variously  colort^l  Bunodid  has  a  wide  distribution  in  the  Wt?st  Indies.  Primarily 
descrilxMl  by  Lesueur  in  clear  terms,  it  was  confusid  by  Milne- K<lwanls  with  his  genus  ChUaclis. 
Ducliassaing  &  Michelotti  first  doubtfully  accepted  it  as  distinct  from  the  rrticimi  frt/t^nn  de^«cril)ed  by 
the  first  of  these  two  authors.  Later  they  united  the  two  as  AiHhopleura  (jmnuliferit.  Their  figure 
in  the  second  pai>er  l^ears  much  more  resemblance  to  the  animal  than  the  two  given  (earlier. 
McMurrich  found  a  single  specimen  of  a  Buno<lid  at  Nassau,  which,  while  noting  that  there  seemed 
a  good  deal  of  i)robability  that  it  might  l)e  simply  a  cf^lor  variety  of  Ix^ueur's,  .1.  gramdifera,  he 
preferrwi  to  reganl  as  a  distinct  sjiecies,  naming  it  BnnodrH  UvmatuH.  1  have  since  forwanie<l  examples 
and  sections  of  the  Jamaican  rej>resentatives  to  Professor  McMurrich,  an<l  he  ban  c<mclude<l  with  me 
that  they  rei)re8ent  the  same  si)ecies  as  his  Bahaman  form,  and  therefore  1i.  tiniiatun  l)ecomes  a 
synonym  of  B.  ffranvli/era. 

The  species  is  now  known  from  the  following  l<K*alities:  Martinique  (lA^ueur),(iuadeloui)e  and  St. 
Thomas (DuchassaingA  Michelotti), in  the  bay  westward  of  Nassau  (McMurrich),  Jamaica  (Duerden), 
Porto  Rico  (U.  S.  Fish  Commission). 

BunodoBOxna  spherulata,  n.  sp.     Pis.  Ill,  X,  XI,  Figs.  10,  30-40. 

Among  the  collections  from  Porto  Rico  were  two  anemones  whic^h  from  the  somewhat  dehcate 
character  of  their  tissues  and  the  prest»nce  of  si)heroidal  outgrowths  over  nearly  the  whole  of  the 
colunui-wall  suggestetl  some  species  of  OyHtiadiSt  the  most  likely  lieiug  the  Cystiaciis  eagcn'ui  of 
Duchassaing  &  Michelotti  (186(i,  p.  129,  pi.  vi,  fig.  1).  This  surmise  was  strengthenwl  by  the  fact 
that  one  of  the  specimens  was  attached  to  a  free  ix>rtion  of  a  leaf  of  the  marine  phanerogam,  Tfialassia 
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mnriua^  and  therefore  inigrht  l)e  capable  of  floating.  Buriftfleojuns  atitilllnunsj  with  a  similar  liabit,  frees 
itself  at  tinier  and  floats  with  iU^  ItaaaA  di^k  ujiwardn,  and  Duchassaing  &  Miclielotti  record  the  floating 
habit  for  C  engenin. 

Anatomical  examination  revealeil  a  {rmall,  though  very  <leflinte  circum.«cribe<l  endodermal  muscle, 
and  therefore  the  form  could  not  ^)e  regarded  ai*  a  ^V/^»Virfw,  as  that  genus  in  now  understood  frr)m  an 
investigation  of  C.  t*i}>errulosf.i  Quoy  &  (Jainianl.  Though  strong,  the  sphincter  in  this  latter  has  been 
found  by  Professor  Haddon  and  myself  ( 1S96)  to  Ije  endoflennal  and  diffuse,  and  the  genus  has  been 
pla<.*ed  in  the  family  Aliciidiv.  The  |)Ossession  of  a  cin-umsiTilH**!  endodermal  si)hincter  and  of 
columnar  evaginations  marks  the  Porto  Rican  fonn  as  a  memlter  of  the  family  Bunodadidx, 

Duchassaing  <&  Michelotli  give  only  the  following  des<.'nption  of  ('.  eugniin:  '*Sp.  par\'a,  corpore 
tuberculis  apice  vesiculosis  clavatis  ado|K»rto;  tentaculis  cin*iter  20  sulttunpialibus,  translucidis,  cylin- 
dricis,  acutis,  disco  duplo  et  ultra  longioribus  ore  conico  exserto.*'  Their  figure  (pi.  vi,  fig.  1)  shows 
the  vesicles  to  l)e  somewhat  cylindrical  and  spirally  dLs|>ose<l.  In  the  end  I  have  conclude^l  that  the 
safest  course  will  \ye  to  reganl  the  present  sjjecies  as  distinct  from  (\  enfjenin. 

Vititrl.r  glohnliftTft  is  another  long- looked -for  West  Indian  species  which  has  suggestetl  itself,  but 
it  would  undoubtedly  l>e  hazanloib*  to  c<>mi>are  this  species  possessing  but  a  few  spheroidal  evaginations 
and  tentacles  with  one  in  which  the  c<>lumn  is  nearly  covere<l  with  outgn>\*'ths  and  the  tentacles  are 
forty-eight  in  numlx?r. 

In  essential  chara<'ters  the  new  fonn  (liffers  very  little  fn>m  the  genus  BnufHifnu/tiui  of  Verrill,  of 
which  B.  fjrnnnl'ifern  is  the  type,  ami  may  well  l>e  im-luiknl  under  it.  Verrill  (p.  44)  defines  the  genus 
as  follows:  **(ieneral  fonn  and  api>earance  as  in  BuufMlartin,  but  the  hollow  verrucae,  arrange*!  in 
vertical  mws,  are  roundwl  or  suln'onical  and  do  not  form  a^lhesive  suckers.  L'pj>er  or  submarginal 
ones  are  larger  in  the  mature  sjiecimens,  more  or  less  lobulate<l,  but  have  nearly  the  same  structure  as 
those  lielow,  though  they  aredescril)e<l  Jis  perforate*!  when  living.  Tenta<'les  ninnerous;  many  mesen- 
teries, 12,  24,  or  more  pairs  being  perfwt.  {Sphincter  muscle  well  develojunl,  endrnlennal,  and  circum- 
scrilK?<l."  The  only  differem^»  l)etween  the  characteristics  here  given  and  th<K«e  prest*nted  by  the 
sjiei'ies  now  umler  investigation  is  in  <*onnection  with  the  marginal  evaginations.  In  the  Porto  Kican 
species  thev  are  simple,  while  in  B^tnfHhtnomn,  as  imdersl<HMl  by  Verrill,  they  become  more  or  less 
lobulate<l.  In  the  j>resent  state  of  our  knowle<!ge  of  this  group,  such  a  <!etail  d<»es  not  seem  worthy  of 
generic  recognition,  and  I  have  therefore  mo<lifie<l  the  definition  of  the  genus  to  this  extent.  Perhaps 
the  uniformity  in  size  of  the  columnar  evaginations  in  B.  gmwilifem  and  the  alternations  of  large  and 
small  rows  in  the  new  s|)ecies  may,  as  further  representatives  are  adde<l,  call  for  generic  <!istinction. 

lliierunl  rharwitrs. — The  l>ase  is  flat  and  circular;  preserve*!  examples  show  radiating  furrf>ws, 
an<!  the  diameter  is  less  than  that  of  the  column.  Ih  one  sptvimen  the  l>ase  was  adherent  to  a  leaf  of 
Thahtusia  ma r'mn . 

The  <'olumn  is  erect,  cylindrical,  thin-^**alle<!,  and  covere*!  for  the  m<jst  part  with  vertical  rows 
of  nearly  globular  vesicles,  which  increase  in  size  from  lR*lf)W  upwanl.  .\t  the  ai>ex  of  the  column 
they  terminate  in  a  cycle  of  larg(»r  conical  outgmwths — the  acrorhagi.  Both  s|^K?<*imens  are  deeply 
constriete<l  a  s!iort  distance  aUne  the  l>ase.  hence  there  is  some  un<vrtainty  as  to  the  character  of 
the  vernicje  in  this  region,  but  they  apju^ar  to  cease  a  little  l^fore  the  proximal  tennination  of  the 
colunm  is  reachcn!.  The  vi»sicles  an'  arrangt»«l  in  forty-eight  rows,  alternately  largi*  and  small,  a 
rf)Wc«)rn*si>onding  with  t»a<*h  meH^nterial  sjmce,  whether  ent<KMcleor  exodcle.  The  twenty-four  rows 
of  smaller  vesick»s  are  opi>osite  the  twenty-four  tentacles  constituting  tlie  outermost  cycle,  while  the 
n)ws  of  larger  outgrowths,  surmounte<l  by  the  acn>rhjigi.  alternate  with  the  outermost  tentacU^.  For 
the  ma*<t  i>art,  the  smaller  vesi<*les alternate  transvcrsi*ly  with  the  largiT,  and  all  an^s^j  closely  arranged 
that  very  little  of  the  actual  surface  of  the  column  riMuains  ex|M»si*<l.  Th<*  vesicles  an*  simple, 
8ul)sphen)i«lal,  sessile,  hollow.  an<ljK.'rfe<'tly  sm<joth,  without  any  thickeru»«l  areas  which  may  represent 
spec'ial  liatteries  of  nemat<K"ysts.  They  are  iuinijable  of  holding  foreign  i>arti4-les  to  the  <'olumn-wall. 
The  acrorhagi  are  also  siuiple  and  sm<»oth,  without  any  tulien-ular  outgn>wths  or  thickenings.  A 
8m<K)th,  narrow  fossa  intervenes  between  the  cycle  of  a<'njrhagi  and  the  outermost  <*ycle  of  tentai'les. 

The  tenta**les  in  prest»rve<!  specintens  are  sm<M>th,  short,  bn»ad  lielow  an<l  narrowing  above, 
entacrmeous,  and  closely  arrange*!.  They  are  forty-eight  in  numlnT,  twenty-four  <*(»nstituting  the 
outermost  cycle;  the  cycli**  arrangement  is  therefore,  *)    H     12    24. 

The  mouth  is  ein'ular  and  wi*!ely  open  in  the  two  si>ecimens  studie*!.  The  stomcMla'al  walls  are 
cl*»eely  ridged  and  furrowed,  an*!  goni*!ial  gnnives  an*  but  weakly  develojje*!. 
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The  ^JI>et•iIlle^s  prestTvi^l  in  alcohol  are  now  practically  colorlesn;  tlic  tenta<'les,  howevor,  arc 
slightly  hrown,  dnc  to  the  j>ref*ence  of  brown  pigment  ji:ranuli^  within  the  en<l(Hiennal  cells. 

The  heij^ht  of  the  largi^r  HiKH'imen  it<  1  cm.,  and  of  the  Hhorter  0.4  cm.  The  diameter  of  the 
column  of  the  former  is  0.8  cm.,  and  of  the  bat^al  disk  0.5  cm.  In  all  probability  the  dimensions  of 
living  specimens  woul<l  ])e  much  larger. 

Anatoiiui  and  Histohf/ij. — The  bjisal  disk  possesses  a  very  ])road  ectodermal  layer,  c<:)nstitute<l  of 
long  narrow  cells,  many  of  which  are  j>eripherally  chargeii  with  a  yellowish  granular  secretion. 

The  column-wall  is  moderately  thin  throughout.  The  ectcKlerm  is  a  broad  epithelial  layer;  the 
mesoghea  nowhere  iKH-omes  greatly  thickened,  while  the  endoilerm  everywhere  is  exceptionally  low. 
The  ei'todenn  consists  mainly  of  glandular  n'lls  of  two  kinds — clear  mucous  gland  cells  and  granular 
gland  cells.  The  granular  gland  cells  are  so  plentiful  that  it  is  very  likely  they  give  a  certain  degree 
of  opacity  to  the  tissues  of  the  living  pi^lyj).  Histologically  the  vesicular  vernica*  differ  in  no  imfKirt^nt 
res|x»ct  from  the  remainder  of  the  column-wall,  except  that  the  ectoderm  contains  nund)t»rs  of  small 
nematocysts.  The  verruca^  are  outgrowths  from  all  the  mesenterial  chambers,  the  twenty-four  rows 
of  large  ve.^ick*«  l)eing  entoc(eli<^  and  the  smaller  rows  exoctelic  in  |K)sition.  The  acrorhagi  are 
j)ractically  the  same  in  structure  as  the  other  colunmar  outgrowths,  but  thet^ctoderm  is  a  little  higher 
than  elsi»where  and  is  abundantly  charged  with  nematocysts,  not,  however,  to  such  a  degree  as  in  the 
tentacles.  The  comjiarative  fewness  and  small  size  of  the  nematocysts  indicate  that  neither  the  vesicles 
nor  the  acrorhagi  can  l)e  regarded  a«  special  lotteries  of  nematocysts*.  In  such  organs  the  nematocysts 
are  usually  very  large,  thick- walled,  and  closely  arranged. 

The  mesoglcea  of  the  column-wall  pn»sents  a  slightly  libnnis  api)earanc<^  and  contains  small, 
isolated,  connective-tissue  cells;  its  external  and  internal  surfaces  are  smooth. 

Tlu»  en<l<Mlerm  throughout  the  lM)lyp  is  remarkable  for  the  shortiu^ss  of  its  cells,  these  Inking 
scarcely  half  as  long  as  the  cells  of  the  e<'tfKlerm,  so  that  the  layer  everywhere  is  very  narniw  in 
section.  Further,  the  cells  are  chargetl  with  brown  or  black  pigment  granules,  whi<'h  tend  to  obscur(> 
the  other  constituents.  The  granules  evidently  take  the  place  of  the  symbiotic  zo<>xanthell}«'  <»f  other 
Artini.'i,  for  tht»se  are  everywhere  absent  in  the  present  sjH.H!ii*s.  In  other  examjile^  of  the  linnothfrfifiw 
a  similar  substitution  seems  to  take  j>lace.  Pigment  granules  occur  in  Bunodosomn  (jraiuiliftra,  but 
z<X)xanthelhe  are  absent;  \i\  Anhui'inki  Melfoides  the  conditions  are  reversed.  Similar  relations  occur 
also  among  the  Sogartid,ry  but  in  s<Mne  /AHinthidn^  such  as  Palifthoa^  both  granules  and  zooxanthelhe 
occur  in  the  same  polyp. 

Till'  circular  endodermal  musculature  is  everywhere  very  feebly  develoiKMl,  except  in  the  region 
between  the  outermost  tentjicles  and  acrorhagi,  where  it  ft>rms  a  characteristic  circumscribed  endo- 
dermal sphincter  (fig.  Ii()).  Compared  with  thai  in  many  other /^f/«of/ac/;j/r,  the  sphincter  muscle  is 
rather  feeble,  but  is  remarkable  on  account  of  the  very  distinct  i)eduncle  wliich  it  i)ossess<»s.  In  truly 
radial  sections,  away  from  the  insertion  of  a  mesentery,  the  muscle  is,  as  it  weri',  sus|K»nde(l  from  the 
inner  surface  of  the  wall  of  the  polyp,  but  near  the  mesenteries  it  is  displayinl  as  a  thickened  rid^re  of 
the  wall,  an<l  the  mesentery  may  appear  as  if  atta<'hed  to  it.  The  mesi^gheal  plaitings  of  tin*  musrlc 
are  very  numerous,  and  aredi8ix)sed  almost  wholly  on  one  side  of  the  axis — not,  as  is  usually  the  case, 
more  or  less  pinnately  on  each  side  of  the  median  axis. 

The  tentacles  are  of  practically  the  same  structure  throughout  their  length.  A  unifonn  jKTipheral 
zone  of  long,  narrow  nematocysts  extends  from  the  origin  to  the  apex.  An  ectodermal  nerve  layer 
is  clearly  shown,  while  the  longitudinal  muscle  fibers  are  strongly  developed  on  fine,  sulxlendroi<l, 
mesogUeal  plaitings,  whi(^h  are  best  seen  in  transverse  sections.  The  tentacles  Ix'ing  in  the  retracted 
condition,  the  mesogheal  layer  is  prol>ably  much  thicker  than  would  ])e  the  ca.se  in  extemled  polyps. 
Here,  as  elsewhere  in  the  polyp,  the  endfHlerm  is  a  narn»w  layer  with  many  pigment  granules.  In  the 
tentacles  the  graimles  are  often  restricted  to  limited  areai^,  other  ar(>as  l)eing  wholly  iiw.  fmm  them; 
non-pigmente<l  emUxlerm  (mtches  occur  more  plentifully  toward  the  jiroximal  extremity.  longitudinal 
sections  of  the  tentacles  display  the  ends  of  a  weak,  circular,  endo<lermal  muscle. 

The  8tomo<la!um  is  wide  and  nearly  circular  in  section,  the  ciliation  IxMug  well  prt^servinl  all 
round.  The  walls  are  thrown  into  numerous  vertical  ridges,  which  i^orrespond  somewhat  with  the 
internal  attac^iment  of  the  me.senterit^,  and  are  due  to  aii  increa^M^  in  the  thickness  of  the  mesogl<ea. 
The  numl>er  of  ridges,  however,  slightly  excee<ls  that  of  the  complete  mesenteries,  l)eing  from  f(mrteen 
to  sixteen  on  each  side,  while  the  mesenteries  are  only  twelve  on  each  side.  The  ridges  Iwcome 
stronger  in  the  lower  region  of  the  stomoda'um,  where  many  of  the  mesenteries  have  become  free. 
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Gonidial  gn^ve?  are  only  fe(»bly  in(Ik-ate<l  alM>ve,  but  arc  more  stronjrlv  developed  below.  The 
wallr*  at  the  oi>po8ite  extreniities  are  nlightly  depre«»e<l  ^)etwe^^n  the  pain*  of  dire<*tivet*,  the  (.'iliation  is 
a  little  stroller,  ami  gland  celb*  and  neniatobla^t^  are  lei*  nunierrms  than  elsewhere.  The  nuclei  of 
the  et-todeniial  supporting  cells  fonn  a  broad  zone  which  stains  very  deeply;  a  nerve  layer  is  aUo 
displayeil,  but  no  muscle  fibrils.  Many  nematocysts  and  granular  gland  cells  with  yellowish  t*ontent« 
rx'cur,  in  aildition  t<j  the  supporting  cells. 

In  serial  transverse  sections  the  stonioda'um  is  seen  to  terminate  first  along  its  lateral  walls,  the  two 
ends,  with  the  directive  mesenteries  attached,  l>eing  pn)longed  for  some  distance  farther,  in<iependently 
of  one  another. 

Twenty-four  i>airs  of  mesenteries,  including  two  pairs  of  direcrtives,  are  present  in  the  polyp 
sectioniz€Hl  transversely.  Twelve  pairs,  representing  the  first  and  se<'ond  orders,  are  unite<l  with  the 
stoniodjcum  in  the  upper  part  of  their  course,  and  twelve  alternating  pairs,  representing  the  third 
order,  are  free  thrr>ughout  and  extend  but  a  short  distance  frr>m  the  column-wall.  Of  the  twelve 
complete  |>airs,  six  alternating  pairs — the  second  onler — l)ecr>me  free  srmie  flL«5tance  before  the  lower 
tennination  of  the  stomo<lteum  is  r(?ache<l;  the  remaining  six  pain^ — the  first  f>rder — e-xti»nd  practically 
all  the  way.  Thus  in  the  upi)er  stom<MUeal  region  two  cycles  of  mesenteries  <KTUr,  twelve  pairs  in 
each,  while  in  the  lower  region  are  three  cycles,  with  the  fonnula  6  6  12.  The  directives  have  the 
shortest  transverse  course  of  all  the  complete  mesenteries. 

•The  mesenteries  are  narrow  and  wide  ai>art  in  the  upjier  half  of  their  course,  but  they  bec^ome 
broader  l>elow,  their  free  t^lge  is  greatly  folded,  an<l  they  more  nearly  fill  the  gastro-oelomic  cavity. 
The  muK'ulature  is  feebly  developed  a)>ove,  but  below  the  mesogheal  plaitings  l)e<^'ome  stronger 
an<l  mainly  circumscrilxnl  in  their  arrangi»ment  (fig.  39).  As  the  lower  region  of  the  l^olyp  is 
api)rc>ache<l  a  strong  mesoglo'al  i>ennon,  supporting  the  i)arieto-l>asilar  uuL**cle,  Ls  present  on  the  face 
opiK)site  the  retractor  musi-le.  The  mesenterial  mesogl<ea  increases  much  in  thickness  frr>m  above 
downwani,  an<i  l)i*ars  small  stellate  cells.  Kvervwherethe  end<xlerm  is  a  verv  narrow  laver,  \U*  i-ells 
l)eing  more  or  less  <harge<l  with  )»la<'kish  pigment  granules.  The  serial  transverse  sei'tions  indicrate 
the  presence  of  the  inner  niestMiterial  stnmata  on  all  the  twelve  pairs  of  p<*rfect  mest^nteries,  but  I  have 
not  been  able  to  establish  an  outer  or  parietal  seric»s.     liasilar  mus<*les  <KH*ur,  repres«*nted  in  fig.  37. 

As  already  remarke<l,  the  six  j^irs  of  se<*ond-<'ycle  mi»st*nteries  cea.**e  their  connection  with  the 
stomo<liPum  in  advance  of  the  first-<*v<'le  mes<*nteries,  and  some  of  the  meml)t»rs  of  the  latter  cvcle  also 
bei'ome  friK*  slightly  in  advance  «f  the  others,  while  the  directives  continue  their  attachment  over  the 
greatest  <listance.  The  seimration  of  the  mesi*nteries  from  thestomrMhi*um,  as  revealed  by  serial  trans- 
verse sections,  takt^s  place  in  such  an  order  as  to  suggest  certain  morphoU>gical  considerations.  The 
six  pairs  of  second-cycle  mesenteries  do  n<»t  lK*come  free  simultaneously,  but  the  pair  on  each  side  of 
what  may  be  regarde<l  as  the  ventral  dire<'tives  of  the  ix:>lyp  are  free  in  advance  of  the  middle  lateral 
secon<l-cycle  pairs;  then  the  middle  pair  on  each  side  IxM'ome  free,  and  finally  the  dorso-lateral  paiis. 
The  relationships  are  represente<l  in  fig.  40,  taken  from  one  of  the  sections.  The  ventro-lateral  pairs 
are  altogether  free;  the  me<lio-lateral  pairs  are  just  l^ecoming  free,  starting  at  the  middle  of  the  concave 
margin,  an<l  the  dorsf>-lateral  pairs  as  yet  show  no  signs  of  sei>aration.  Thus,  in  the  order  of  separation 
of  the  mesenterial  pairs  from  the  stomcxheum,  a  regular  sucx*essi<ni  from  the  ventral  to  the  dorsal 
aspe<:t  of  the  l>olyp  o<*curs,  the  pnn^ess  taking  pla4*e  simultan(N>usly  in  the  com^sivrnding  pairs  on  each 
side.  Such  a  relationship  may  be  taken  to  indicate  that  the  mesenteries  are  older  and  further  developed 
dorsal  I V  than  ventrallv. 

The  studies  which  have  )xH*n  carrie<l  out  u]tim  the  deveU»pment  of  the  secoml  c\'cle  of  mesenteries 
of  the  Actiniaria  imlic^te  that  the  order  of  api>earan<'e  is  f»arallel«Hl  by  the  above  n»sults  obtaine<i 
fnun  serial  transverse  se<*t ions  of  prol>ably  a  mature  jjolyp.  Fr)r,  in  general,  it  may  Ix?  assume<l  that 
where  a  nu»senlery  iK»ssessi*s  diminislxNl  im|>ortimce  it  represents  a  more  rei*ent  »levelopment. 

It  is  u.'sually  found,  l>oth  in  Actiniarian  an<l  Madrei)orariaii  fK>lyi>s,  that  the  sec<md-cycle  mesen- 
teries are  develo}H.'<l  in  unilatt^ral  i>airs  on  each  side  of  the  i>olyp  in  a  progressive  manner,  which  may 
Yye  either  from  the  dorsal  to  the  ventral  asjui't  of  the  l»*)lyp,  or  vice  versa.  The  fact  that  the  dorsal 
mesenteri<^  of  the  second  cycle  in  linnofloscpiua  retain  their  connei'tion  with  the  stomoda^um  longer 
than  the  middle  pairs,  and  these  again  than  the  ventral  pairs,  would  indicate  a  progre wive  development 
of  these  pairs  fn»m  the  dorsal  to  the  ventral  a.^'jiei't.  The  su<*cessive  <levelopment  of  the  pairs  of 
8econ<l-cycle  mesenteries  from  the  ventral  Ut  the  dorsal  asj>e<t  of  the  jjolyp  I  have  found   to  be 
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characteristic  of  the  bud»  of  the  coral  (Hmbpcorn  nrfmwmla^  while  in  tlie  develoimient  of  larval  polype 
of  Siderastrn-a  radians  the  siicc'ession  is  from  the  dorsal  to  the  ventral  side. 

The  brothers  G.  F.  and  A.  F.  Dixon  (1889,  p.  332)  first  obtained  evidence  of  the  saccessive 
development  followed  by  the  members  of  the  second  cycle  of  mesenteries  from  freshly  extruded  larva* 
of  Bnnodes  vemicosa.  Their  series  of  s€»ctions  from  alx)ve  downwanl  first  showed  the  dorso-lateral 
pairs  on  eat^h  side,  then  the  middle  imrs,  and  lastly  the  ventro-lateral  pairs.  The  succession  in 
growth  was  therefore  from  the  dorsal  to  the  ventral  side. 

At  one  region  or  another  mesenterial  filaments  are  present  on  all  the  mesenteries.  On  the  mem- 
bers of  the  third  cycle,  which  thn^ughout  their  course  are  free  from  the  stomodjeum,  the  middle  lobe 
first  appears  as  a  simple,  more  deeply-etaining  enlargement  of  the  epithelium  at  the  free  end  of  the 
mesentery.  But  the  lateral  lobes  make  their  appearance  a  little  below,  and  the  typical  trilobed 
Actinian  filament  is  then  presented,  the  three  lol)es  being  very  distinctly  separate<l  from  one  another 
(fig.  38).  The  four  areas,  which  elsewhere  (1900,  p.  14.5)  I  have  spoken  of  as  the  ghrubdar^  riluUed, 
interinediate,  and  niindar  MreakSj  are  well  defined  by  their  differences  in  histological  detail,  and  do  not 
require  full  description. 

As  the  mesenteries  of  the  setxjnd  ami  first  cycles  cease  their  connection  with  the  stomodH^um 
they  are  tipped  with  filaments  which,  lH>th  in  longitudinal  and  transverse  sections,  an^  shown  to  be 
continuous  with  the  stonKxh^al  ecto<lerm,  the  middle  or  glandular  streak  most  nearly  corresjK^nding 
in  histological  <letail.  The  stnjngly  ciliated  lati'ral  loV)e«are  limited  to  the  region  at  which  the  mesen- 
teries become  free;  ])elow  the  stomodjeum  only  the  simple  me<iian  loin*  is  rt^taiiani  (fig.  39),  and  this 
is  the  case  also  with  the  filaments  of  tlu;  thinl-cycle  mci^^nterii^s.  When.'  the  filament  is  simple  the 
mesenterial  epithelium  immediately  behind  ])ecomes  much  swollen,  as  shown  in  fig.  39.  The  sjHM'ies 
is  somewhat  exceptional  in  the  short  courses  through  whi<'h  the  lateral  or  ciliated  streaks  jx^rsist.  In 
the  lower  region  of  the  iH^lypthe  mesenterif»s  are  greatly  i-ontorte<l  at  their  freet»<lge,  whi<'h  is  j»n>vi<led 
with  the  simple  filament  all  the  way. 

No  gonads  w^ere  present  in  either  of  the  siKH-imens. 

Family  SA(URTII)^:  Gosse. 

# 

Adiniaria  "With  A  contractile  iH»dal  ilisk;  body-wall  smooth,  or  provide<l  with  verrucjp  or  tuber- 
cles, and  usually  jx^rforated  ])y  cinclidcs,  with  or  without  a  cuticle.  Tentacles  usually  numerous  and 
retractile,  usually  not  very  long,  simple,  and  generally  entacmfcous.  Sphincter  nmstrle  usually  well 
developed  and  mesogheal,  o<;casionally  diffuse  endodermal,  or  even  al)sent;  at  least  six  iwiirs  of  perfect 
mesenteries;  the  first  cycle  of  six  pairs  of  mesenteries  may  l^e  fertile  or  sterile.     Acontia  j)resent. 

The  above  definition  is  mostly  taken  from  Ha<ldon  (1898,  p.  44(5),  who  in  1889  made  one  of  the 
first  anatomical  studies  of  the  grouj).  In  his  latest  i>a])er  he  recognizees  five  subfamilies,  as  also  does 
Carlgren:  AiptwnniVj  Sarjartiuic^  PlieUiuic^  Metridimvy  Chondraclinime.  The  first  and  fourth  have  each 
a  representative  in  the  Porto  Kican  collection. 

Subfamily  AIPTASINA  Simon. 

Sagartidx  in  which  the  si>hin<;ter  musch'  is  either  al)Hent,  or  very  feebly  developtnl  and  mesoglocal, 
or  diffuse  and  endodermal. 

Oenai  AIFTA8IA  Ooiie. 

Aiptcufui,  (;o«se,  1860,  p.  151;  Andri'H.  1HS3.  p.  37:<:  MrMurrich,  IKSy.  j..  i\;  Ihuldoii,  IsiiH.  p.  H7. 
Bartht)lomen,  Diichaf«uiing  et  Micholottl.  IWifi.  p.  133. 

A'ij}(u8inai  with  an  extensile  soft  iMxly;  column  smooth,  with  (nncli<lcs  arrange<l  in  from  one  to 
several  horizontal  rows  around  the  middle  of  the  coIuimu;  no  vernurn'ortulH^rcles;  ten ta<'les  numerous, 
long,  smooth,  or  with  thickened  bands  or  tul)ercle8,  stn>ngly  entacnueous;  sphincter  muscle  either 
absent  or  very  feebly  develoj-x-Mi  and  mesoglceal,  or  diffuse  and  en<l(Klermal. 

• 

McMurrich  (1889,  p.  6)  gives  a  full  history  of  the  genus,  which  is  exceptional  in  the  family 
Sagartiff;v  in  that  some  of  its  meml)ers  are  entii-ely  wanting  a  mesoglo'al  sphiii<*ter  mus<rle,  in  conse- 
quence of  which  the  disk  and  tentacles  are  never  infoldtnl.  I  have  added  the?  character  of  the  ten- 
tacular wall  to  Uaddon's  definition  of  the  genus. 
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MfMurrich  in  1896  (p.  182)  des»cribed  the  Hdertirtiif  lucitla  of  Duchasaaing  A  Michelotti  from 
Hpeoimens  i»btaine<l  from  the  Bahama  iHlands.  The  chief  chaitu'terwtif  of  the  grenui*  i.**  tlie  pres^ence  of 
tul)ercles!  u|Kin  the  tentacles,  antl  thet^e  are  strongly  marked  in  the  We:?t  Indian  reprenentative. 
JI.  lurida  Ih  not  uncommon  in  Jamaican  waters,  living  under  exactly  niniilar  comlitiom*  ai>  Aiptasia 
nnnuUtta.  When  fully  expan<led  the  two  are  eatnly  mistaken  for  one  antjther,  unlea^  one  w  close 
enough  to  di^inguish  the  character  rif  the  tentacular  wall.  The  livinji  p<>lyi^>f  are  foun<l  to  be  cloeely 
allied  in  guch  detaib  as  the  peculiarities  of  coloration,  the  delicacy  of  the  tissues,  and  inability  to 
overfold  on  irritation.  Internally  the  mesenterial  musculature  «»f  //.  lucUla  l)ears  the  closest  resem- 
blance to  that  of  -1.  tagetes  and  A.  anmtlatfij  and  the  other  general  characters  of  the  three  are  found  to 
agree.  It  iseNndently  Ijest  regarded  as  an  Aiptasia,  in  which  case  the  three  Aniillean  spei-ii*,  A.tagetfn, 
A.  nnnulaUtj  and  .1.  Juriihi^  present  an  interesting  gnwlation  in  conne<*ti(>n  with  their  tenta<*les.  The 
wall  is  smooth  in  the  first  mentionecl.  and  nematocysts  are  distributed  throughout;  in  the  second 
the  tentacles  liear  incomplete  annuli.  which  are  really  thickenings  due  to  the  aggregation  of  large 
nemato<'ysts;  an<l  in  the  third  species  the  annuli  have,  as  it  were,  Ixfconie  shorteneil  up  an«l  form 
sphenoidal  tul)eri*les.  McMurrich  found  a  ft»eble  mesoglueal  sphincter  mus<*le  in  his  specimens  ,o£ 
,1.  lacida,  but  I  (tan  not  discover  such  in  the  Jamaican  i>olyj)S. 

Aiptasia  annulata  (Lesueur).     Pis.  Ill,  XI,  XII,  Figs.  11.41-44. 

Actinia  annulaln,  Lesueiir,  1817,  p.  172. 

Dyfocti*  annulata,  Milne- Edwards.  1857,  p.  262. 

Aiptasia  annulaia.  Andres,  1«*Q.  p.  392;  McMurrich.  ll«9.  p.  7,  pi.  i,  fig.  1:  pl.ni.flg.  1:  Imerden,  lH»ia.  p.  457;  Verrill,  1900, 

p.  556;  pi.  XVII I,  fig.  3. 
Actinia  f*diffTa,  Lesueur.  1817.  p.  173. 
Pamcti*  f  in/li/cra,  Milne-Ed  war(L<.  1.S57,  p.  249. 
Paracti* $>fJif<Ta  {Actiniai.  I)ucha.<««aing  et  Michelotti,  1800, p. 39. 
Batih'Aomta  mdiff-ra,  Duchicssaing  et  Michel«»tli,  X'hOCt.  p.  l:C  pi.  vi,  fig.  14. 
Aiptofia  fjli/cra,  Andres,  iw^,  p. .1h6. 

Many  specimens  of  this  species  were  collecte<l  fn>m  Porto  Ritv>,  thirty  or  forty  coming  from  Goan- 
ica  Bay,  so  that  it  must  Ix^  ver}*  abundant  around  the  island.  It  h*  al.*«o  common  around  Jamaica,  and 
<M-cur8  in  the  more  northern  Bahama«<  and  Bennudas.  M«*Murrich  hasalrea<ly  given  a  full  description 
of  the  Bahaman  representative,  but  the  si>ecimens  fn»m  Porto  Ri<"0  and  Jamaica  present  an  important 
difference  in  the  arrangement  of  the  tentai-les  and  mesenteries,  to  l>e  referre<l  to  later.  Th**  description 
of  the  Porto  Kican  s|)ecimens  given  lielow  is  supplementeil  by  notes  on  the  living  iM)lyiJS  as  met  with 
around  Jamaica. 

Ejrtenuil  charartvn. — In  the  living  condition  the  base  is  flat  and  ver>'  finnly  attache<I  to  various 
objects  on  the  sea-floor.  It  is  slightly  larger  in  diameter  than  the  column,  and  thin-walled,  the  linea 
of  attachment  of  the  mesenteries  showing  through.  Tlie  colmnn  is  ere<t,  snKK)th,  cylindrical,  and 
(upable  of  niu<*h  extension  and  retrai'tion.  The  internal  mesenterial  atta^'biiients  show  through  as 
distinct  white  lines  on  the  darker  ground,  and  divide  the  column-wall  into  alternations  of  three  narrow 
areas  antl  a  bn>a<ler  one;  above,  the  mesenterial  sj»aces  are  seen  to  Ik.*  double  those  Ijelow.  In  pre- 
ser\iHl  sjjei'imens,  antl  this  applies  to  all  the  Porto  Rican  examples,  the  cohunn  is  deeply  constricted 
a  little  l)elow  the  ajiex.  as  in  the  figure  of  the  sjKxies  given  by  nucha*-.- aiiig  <.V  Michelotti  1 1S66,  pi.  vi, 
fi«i.  14  ),  and  as  is  n^conle*!  by  M**Murricli  for .  1 //V^wiVi  sp.  ( 1889*/,  p.  11)2  i.  Verrill  figures  a  .••pecimen  of 
the  closely  allied  .1.  .Viz/r/^'x  in  this  condition.  The  upjjer  part  of  the  cohunn  is  alt* ^'ther  incapable 
of  l>ecoming  overfolde<l  on  retrartion  of  the  l»*^>lyj>,  s<>  that  the  di.^^k  and  tenta«K*s  are  always  visible. 

Four  or  more  horizontal  cycles  of  oval  cincli«lal  ai»ertures,  at  the  ai)ex  of  white  tul>ercles,  occur 
alK)ut  the  middle  of  the  column.  The  «-ycles  are  a^ually  incoinjilete  or  bnjken,  pores  l>eing  missing 
here  and  there.  The  nunil>er  of  ajtertures  in  a  vertical  n)w,  corres[M>n<ling  with  t>ne  mesenterial 
(*hanil)er,  usually  ranges  from  one  to  five  or  six.  but  in  a  Bahaman  example  McMurrich  foun<l  twelve. 
White  a^'ontia  are  emitte<l  in  abun<lance  through  the  cinc.ides  and  al.»*o  thn»ugh  the  mouth.  Distally 
the  c«dumn  beci»mes  somewhat  enlargeil  ami  jiass^es  directly  into  the  tentacles,  so  that  nt»  definite 
c«»lumnar  maiTnnor  fossa  exists. 

The  tentat^les  are  maiidnate,  ver>*  numeroiLs  and  arrange<l  in  many  hexamen^us  cycles;  as  many 
as  192,  or  even  more,  may  Ije  present.  They  are  non-retractile  ami  stn>ngly  enta<*ma'Ous,  the  inner 
lieing  usually  long,  as  much  as  5  or  6  cm.  On  full  extension  the  walls  are  thin  and  nearly  traus|)arent, 
with  numerous  incomplete  thickened  spirals  or  rirg^,  usually  along  the  whole  length.     In  some  of  the 
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larger  specimens  the  annul!  on  the  inner  cyclew  are  few  in  nunilx^r,  the  proximal  i)ortion  of  the  tentacles 
being  quite  smooth.  In  preserved  polyps  the  tentacular  rings  remain  very  evident  as  thickened  l)and8. 
Microscopic  examination  proves  that  they  rej>resent  sjKM'ial  urticating  areas.  In  all  the  example**  of 
this  s]:)ecies  which  McMurrich  obtaine<l  at  the  l^hama^,  the  tentac'les  were  arranged  octamerously, 
the  mesenteries  likewise  corresponding.  lu  Jamaitniii  siK^tumens  a  hexamerous  arrangement  prevailed, 
lK3th  in  the  tentacles  and  mesenteries.  There  is  no  <l()ubt,  then»fore,  that  the  siKH-ies  varies  in  thin 
imiH)rtant  character,  and  an  explanation  is  thus  given  to  I>»sueur's  statement  (1S17,  p.  172)  that  '*the 
centre  tt'tUaruUi  are  al)out  six  or  eight  in  numl)er." 

The  naked  portion  of  the  disk  is  small;  the  peristome  and  lijM*  ai-e  slightly  crenulate.  six  ridge^s 
and  gmoves  occurring  on  each  side,  corresiMjmling  with  insertion  of  the  mt^senteries.  The  two 
stomiKlieal  grooves  are  not  distinctly  shown.  The  lii)s  often  appnmch  laterally,  leaving  an  aperture  at 
each  end. 

The  base  is  white;  the  column  is  white  or  cream  colored  lx*low,  flecked  with  oi)aque  white;  above 
it  is  pale  or  dark  brown  and  more  strongly  tlt»cke<l.  The  tentat;les  are  a  granular  brown;  the  numerouH 
incomplete  spirals  or  rings  are  gray  or  white  with  the  internal  brown  granules  showing  thn)ugh.  The 
color  of  the  innermost  tentacles,  when  the  anmili  are  almost  al)sent,  is  a  \m\e  blue.  Thesurfaire  of  the 
disk  is  dark  brown;  oi)a(iue  white  or  l)rownish  jiatches  occur  near  the  base  of  the  innermost  tenta<*les, 
and  anotluT  series,  corres|Kmding  with  the  tentacles,  may  l)e  present  around  the  mouth;  the  disk  may 
also  ])e  llecke<l  in  other  places  with  ojwique  bluish  white. 

At  Port  Antonio,  Jamaica,  a  si)e<*imen  was  obtaine<l  nearly  devoi<l  of  any  brown  color,  the  walls 
being  iierfwtly  transixarent,  or  with  only  opaque  white  or  cream  ti<H'ks.  The  tentacular  annulationsin 
this  example  were  not  very  jierfect,  the  urticating  areas  Ix^ing  mon*  in  ywitches.  Verrill  describes  the 
color  of  the  l^rmudan  8i>ecimens  as  light  gre(»u.  The  brown  or  grtnm  <'olor  is  altogt^ther  end(Mlennal 
in  origin,  and  is  due  to  the  prt»{*en(*t»  of  numl)er8  of  zooxanthelhe  within  the  <^*lls  of  the  endo<lenn. 
The  white  or  cream  o|)a<]ue  flecks  are  wholly  suj)erflcial. 

The  tH3lunm  of  large  living  s{)eciuiens  is  4  to  5  cm.  in  height;  the  diameter  across  the  middle 
from  2  to  8  cm.;  the  inner  tentacles  are  usually  4  to  5  cm.  long;  the  outer  I  to  2  cm.  Some  polyps 
when  fully  expande<l  may  ])e  nearly  double  these  amounts. 

Anaioiivj  and  Iliyfologtf. — ^The  base  is  very  thin-walliHl,  the  w"to<lenn  Ix'ing  the  broadest  of  the  three 
layers.  The  latter  is  fornuHl  of  long  columnar  cells,  mo.«t  of  which  have  clear  c(mtents.  The  nuclei 
an^  mostly  in  a  subperipheral  zone,  and  the  nerve  layer  is  <H*casionally  di.«j)layed.  The  mesoglcea 
is  extrc»melv  narrow,  and  the  endiHlenn  is  but  a  little  thicker;  manv  of  tlu?  cells  of  the  latter  cn^ntain 
zooxanthelhe.     A  very  weak  ba'<al  endcKlcnnal  nuisculature  ocirurs. 

The  ect<Mlerm  of  the  column-wall  in  stM-tions  is  thrown  into  deep  folds  as  a  n*s\dt  of  c<mtrac- 
tion,  the  foldings  iH'ing  followed  by  long  pnK'esst»s  of  the  mesogliea.  Like  those  of  the  liaise,  the 
c^cto<lerm  cells  are  largely  glandular,  an<l  small  nematocysts  rnrcur  in  ])laces.  A  weak  endodermal 
nmsclc,  on  slight  mesogla*al  plaitings,  extends  all  the  way  from  the  bast*  to  the  ai)ex  (lig.  42).  It 
Ikhioiir'S  a  little  stnuiger  in  the  upi)er  region,  l>eing  lK?st  develojHHl  in  the  n»gi(m  corres|K>nding  witli 
the  external  constrictions,  that  is,  a  short  distance  l)t»low  the  ai)ex.  In  this  ]H»siti<m  McMurrich 
found  in  Aiptaxia  sp.?  ( IH89,  p.  108)  what  he  regarded  as  a  se<'ond  si)hincter.  Distal ly  the  endtnlennal 
nuisculaturt*  undergoi^s  no  increase<l  development,  such  as  can  1h^  n^inli»d  as  a  sphincter  musc^le. 

Zooxanthelhe  are  a])imdant  in  the  emhxlerm  of  the  up|H»r  n»gion,  but  le.^  so  Ih'Iow;  hence  the 
light  color  r»f  the  living  lM)lyp  proximally,  and  the  bn)wn  distally.  McMurrich  records  a  total  al)sence 
of  "yellow  <'el Is"  in  one  of  his  si>ecimeiis,  and,  as  aln»a<ly  nientiomHl,a  colorless  variety  has  bt»en 
found  around  Jamaica.  ' 

A  great  difference  is  apparent  in  the  walls  of  th(»  tentacles  according  an  the  organs  an»  n»tracte<l 
or  fully  extended.  In  the  former  state  all  the  three  layers  are  rather  brrja<l,  th(»  mesogbea  least  so, 
and  ectodermal  and  endodennal  nuiscles  are  very  evident  on  long  proi!t»sses  of  the  mesoglo'a.  In  the 
extende<l  condition  the  wall  is  so  thin  that  the  three  layers  can  scarcely  Ix^  distinguished  individually, 
except  where  the  secti<m  jiasses  through  urticating  areas.  Hen^  the  ecto«lerm  and  enchnlenn  are 
swollen,  and  nematocysts  octcur  in  the  former,  while  the  eii<l(Klerm  is  cn)wdtHl  with  z(K)xanthell:e 
(flg.  41).  The  nematoc'ysts  are  of  two  kinds,  large  and  small;  the  latter  are  armnginl  peripherally, 
and  o<'cur  also  in  the  intervening  artuis;  the  elongatinl  examples  extend  wholly  iutjjss  the  ectoderm 
and  are  restricte<l  t^)  the  swellings.  The  zooxanthelhe  prew'nt  a  curious  distribution.  Instea<l  of 
iHMug  arrangcnl  imifonnly  thnHighout  the  endtwlermal  layer,  thc^y  an»  ag>;rejrat<Ml  within  restri<^te<l  areas, 
and  pro jet'.t  Hi mie  distance  beyond  the  onlinary  level  of  the  enilcMlenn  (flg.  41).     No  doubt  it  is  this 
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a^Q^regation  which  produce?  the  granular  character  of  the  l)r«.>wn  c<>lorati<»n  ohfserve<l  in  the  living 
tenta4"lej».  McMurrich  makes  no  mention  of  the  i>e<ruliarity  in  his  sjieciuitMi;'  of  A.  mtuuiata^  but 
rwHinIs  an<l  figure?  a  very  similar  crjndition  in  lhttr*irtiit  lurhln  i  IS96). 

The  wallti  of  the  stomodieum  are  thrown  into  nilmenju?  small  foMs,  extvpt  at  the  gonidial  grooves, 
which  are  clearly  in«licated  in  sections.  Cilia  are  present  all  amuiid  thi*  sftomtMlf-um,  but  are  longer 
at  the  gnx)ves.  Deeply-staining  granular  gland  cells  and  long  nemat' K-yst»*  are  present  in  the 
sti»m«Mheal  ectiwierm,  and  the  ner\'e  layer  is  ver\'  evident  in  places.  Mus<'le  librilbi*  <.>c«*ur  on  the 
(MidiMlermal  fai-e  of  the  mesogliea. 

In  three  Jamaica  f*i)e<-iniens  dissecte*!  transversely  only  the  eight  I->lwanlsian  nifsenteries  extend 
the  whole  length  of  the  stonn.Ml;«*um;  the  ventral  moities  of  each  of  the  four  lateral  luiirs,  or  what  are 
known  as  the  fifth  an<l  sixth  developmental  pairs,  are  complete  in  the  upi>erinosi  region,  but  for  the 
gn.»ater  part  of  the  stomo<ijt^l  extent  they  are  free  (tig.  43 L  Three  of  the  Porto  Kit-an  specimens 
dissecte<l  exhibited!  the  same  ("ondition  of  the  primary  mesenteries,  so  that  it  may  Ix^  assume<l  to  *>e  a 
ireneral  characteristic  of  the  species.  Six  pairs  of  mesenterii-s  fonn  a  second  rycle  and  are  never 
I'omplete;  twelve  pairs  coiL^titute  a  thinl  cycle,  and  twenty-four  a  fourth  cycle.  The  last  prL»ject 
but  a  little  way  l>cyond  the  column-wall,  and  do  not  l>ear  retractor  mu.<4.*les.  In  one  specimen  only 
the  second  and  thinl  cycles  bear  the  gona<ls  in  the  lower  stomo<lH-al  region;  in  another  the  four  fn[?e 
mesenteries  lielonging  to  the  primary  cycle  also  Ijear  gonatls.  The  directivi*s  extending  from  the  angle 
of  the  gonidial  grooves  are  shorter  than  the  other  c*»miplete  mesenteries.  The  large  inner  mesenterial 
.^omuta  are  easily  seen  in  dissections,  and  the  outer  are  large  marginal  a|iertures  s<.>me  distance  from 
the  upjier  extremity. 

The  retractor  mu.«*cles  on  the  three  first  cycles  of  mesenteries  are  strong  and  form  a  thickened 
iKind  along  the  greater  {tart  of  the  fa^v  of  ea<*h  mest»ntery.  The  mus<-le  «-ommences  a  little  ]»eyon<l  'he 
origin  of  the  mesentery  at  the  column-wall  an«l,  slowly  enlarging  in  thickness,  emls  centripetally  in  a 
rather  abnipt  manner.     The  i>ariet<Hlia.<ilar  mus<'le  is  well  <levelojie«l.  an<l  also  the  *iasilar  miLscle. 

The  mesenterial  end«KJenii  in  the  lower  re>ri<»n  exhibits  »-ells  with  clear  contents;  granular  gland 
ivlls  and  z«»<»xanthellieaL'i<j  <HTur.  The  mt*senterial  filaments  are  provide<l  with  ciliatetl  and  glandular 
streak.**.  They  are  remarkable  f«»r  the  thickness  of  the  endo<lerni  on  their  outer  asj^ect,  which  giv3e 
them  a  very  exivptional  appearance  <  \\^.  44'.  The  middle  lol»e  is  somewhat  digitiform  in  transverse 
.*«e<-tion  and  greatly  prolonge^l  l>eyond  the  lateral  lol»ei*. 

Acontia  are  abundant  and  contain  larjre  thick-walle*!  nematt>cysts,  <-losely  arrange<l.  One  example 
sectionize<l  omtaine*!  ova  arrange*!  in  lonir.  narrow,  single  rows  on  the  me-<*nteries  t>f  the  secontl  and 
thinl  eyries  in  the  upjx^r  part  of  the  stominla-um.  They  were  m<>re  plentiful  an»und  one  |)air  of  direct- 
ives than  an>und  the  other.  In  another  s]H'ci men  lx»th  ova  and  sjiennaria  <x'<*urTe<l  tr>gether  on  the 
sc»cimd  and  thinl  cyi-le  mesenterit»s,  and  alnj  on  the  free  fifth  and  .sixth  i>airs  of  the  primary  cycle,  so 
that  the  s|>t<-ies  Ls  hennaphrodite.  McMurrich's  sf)ei-imens  Injre  immature  ova  only  on  the  mesenteries 
of  the  sec<^»nd  and  third  cvi-les. 

This  large  and  han<lsome  Aij*laj*i/t  Iti  foun«l  plentifully  all  around  Jamaica,  firmly  attached  to 
varioiL**  objtH't.**.  such  a**  stones,  n»cks,  and  ol<l  shells,  often  to  their  under  surface,  the  disk  with  the 
long  tentai-les  showing  a]).>ve  the  sea-fio«»r.  Sometimes  it  attains  considerable  dimension."*,  having 
•piit**  an  impressive  a pi>e4ira nee  when  seen  in  ifif't  with  all  it<  l"»nkr,  snake-like  tenta«'les  waving  grace- 
fnllv.  .V  varietv  is«H'ca.<ionallvinet  with  in  which  the  tliameterof  the  wholediskand  tentacl(>s  i<«  18or  20 
o-ntimeters.  In  these  the  outer  tentacles  are  of  the  usual  jrranular  bn»wn  c<»lor.  with  white,  in<*omplete 
rin;rs,  but  the  inner  tentacles  are  a  very  {lale  blue,  with  only  a  few  urti<*'atimr  areas  towanl  the  a{>ex, 
and  when  fully  extendeil  they  are  extremely  deli«"ate  objects.  The  Porto  Hi<-an  s|K?cimens  an*  on  the 
whole  smaller  than  similarly  pn.*ser\e«l  Jamaij-an  examples.  The  large  size  whi<*h  the  sj»e<'ies  tn-casion- 
ally  attains  places  it  more  in  atrreemeiit  with  I.csueiur's  A.  ^Aij>rtiy  the  IhmIv  of  which  is  state«l  to  J)e 
al>*»ut  4  inches  in  length  1 1817.  p.  173).  McMurrich  ha**  alrea«Iy  <lis<*a«fc«e<l  1 1SS9,  p.  10)  the  reasons  for 
uniting  the  two  forms,  .1.  x»>//;Vrfi  antl  .1.  anuuhitn,  regarde*!  by  I^esueur  a»*  tlistinct  sjiecies,  tin<l  the 
lar^re  Jamaican  specimens  ser\e  to  confirm  hi*  conclusions. 

The  jjolyps  api»ear  very-  sensitive  to  light,  contracting  when  expose*!  to  full  sunlight  in  the 
laboratory,  but  expandinjr  a^in  if  placed  in  the  sha<ie.  The  long  tenta<'les  are  asually  in  (*onstant 
and  ^rnuvful  motion  and  an^  incai^able  of  Ixfing  much  retracte*!.  Acontia  are  emitted  both  through 
the  cinclides  and  the  mouth. 
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The  species  is  now  known  from  the  following  localities:  BarlMulos  (.4.  anwUnta),  "in  the 
hollows  fomie<l  in  madrepore  rocks"  (I..c«neur);  (tua<lelouiK»  (-4.  so/ifera)^  "int)ld  shells,  particularly 
in  those  of  Dirftovernirohtr^*  (Ixvneiir);  St.  Thomas  {li.  Hofifim)^  I>u(*ha.*<sain^  A  Michelotti;  Bahamas, 
"attacheil  to  the  lower  surface  of  the  bl<^;ks  i>fi^u»ral  rock,  or  in  cavities  in  thesi'"  (McMurrich); 
Bennudas,  *'The  larj?est  exampUwi  wereS  inches  or  mort^  in  diameter  when  fully  ex|>anded,  and  had 
several  hundreds  of  tentat^les.  The  color  is  generally  light  green"  (Verrill);  Jamai(ra  (l)uerden); 
Porto  Rico  (U.  S.  Fish  C^nnmission). 

The  fact  that  the  spinn mens  of  this  Hi>e<'i(?s  obtained  by  McMurrich  at  the  Bahamas  are  octamerous, 
while  the  Porto  Ri(^n  and  Jamaican  representatives  are  hexamerous,  is  of  some  interest.  Ki^a^ht 
specimens  which  I  have  exaniine<l  all  posstvstMl  the  mt^^nterial  ])lan  rej)resente<i  in  fig.  43,  and 
McMurrich  is  quite  emphatic  a,*<  to  the  arrang(?ment  in  the  forms  studie<l  by  him.  Such  variability 
is  not  unknown  in  other  Actinians.  Verrill  (1899,  p.  216)  mentions  that  he  luis  found  specimens 
of  Vrtidua  rramcamh  which  are  hexamerous,  lK)th  as  to  tentacles  and  mesenteries,  many  othera 
decamerous,  sr^me  o<'tamerous,  and  a  few  irn^jrular  or  une<|ually  <?cve".ojK'd  on  oj»|)osite  side*. 

The  free<lom  of  the  ventral  moieties  of  the  four  lateral  pairs  of  mesenteri»'s  is  a  retention  in 
the  adult  polyp  of  a  characteristicrmet  with  in  larvjc  an<l  young  polyps.  In  most  .\ctinian  and  Madrepo- 
rarian  young  polyiw  the  fifth  and  sixth  bilateral  j)airs  of  mesenteries,  which  corresinuid  with  those 
mentioned,  remain  fn»e  fnnn  the  stomodjeum  much  longer  than  the  other  four  primary  )>airs.  In  moet 
instances  they  continue  thus  until  the  pairs  of  the  WH'ond-<'ycle  m^»sent*•ril^«  arc  fully  i'stablishe<l.  In 
this  connection,  also,  attention  may  1k»  drawn  to  the  eight  fn»e-swimming  larva*.  jKxsst^ssiHl  of  24 
mesenteries,  descrilHMl  by  van  lieneden  in  his  U'autiful  work,  ''I>t^  Anthozoain»s  de  la  Plankton 
ExjKMlition"  (1897,  pp.  189-194).  Although  the  sec'ond  cycle  of  six  j»airs  of  mesi-nteries  is  fully 
develoi)ed  in  each  ci«e,  yet  in  no  instance  have  the  fifth  and  sixth  <levelopmental  j>airb  l)et*<mie  com- 
plete; only  the  eight  Mwanlsian  mesenterit*s  extend  as  far  as  the  .'^toiiiothrum.  I  have  reare<i  the 
young  jKilyps  of  the  coral  SidernMnvn  radians  ior  a  jwriod  of  "scventtHMi  weeks,  until  the  six  pairs  of 
second-<!ycle  mesenterii*  were  established,  and  yet  the  fifth  an«l  sixth  |>airs(>f  primary  mesenteries 
remaineil  free  from  the  stomcxlwum. 

Subfamily  MBTRIDIN^  Carlgren. 

Sagartidiv  Yf\i\i  column  of  me<lium  height  or  low,  without  i>apilh«',  vcrnicje,  or  marginal  spherules. 
Sphincter  nies4)gl<eal,  well  develoj>ed.  Cindidtv  (chiefiy  endrKlerm  evaginations)  jiresent.  Complete 
mesenteries  usually  six;  rarely,  es|KH'ially  when  only  one  jwir  of  <lin»ctivenu»s(»nteri(^  is  present,  more 
than  six.  Mesenterii*s  of  the  first  onler  always  sterile.  Acontia  einitte<l  thnmgh  the  cincl ides  and 
mouth.     One  or  two  pairs  of  <lirective  mesenteries. 

This  su])family  includes  the  four  genera,  Mtiridinm,  MiUictis,  Adamsia,  and  CaUiactin.  Scarcely 
any  differenctw  exist  l)etween  the  last  two  gtmem,  but  they  are  stnmgly  marked  off  from  the  other  two. 
lioth  lladdon  and  Carlgren  state  that  a  cuticle  is  absent,  but  in  (nlilartls  trimlnr  such  a  fonnation 
Oi-curs,  esjKM'ially  ol)viouB  in  freshly  collected  sinn-imens.  The  scapus  is  covere<l  with  a  fairly  thick, 
coanH»,  membranous  cuti<rle,  to  whi<'h  foreign  j>articles  adhere,  ami  distally  it  is  often  found  partly 
detacheil  and  hanging  loos<»ly.  The  capitulum  is  entirely  smooth.  When  polyjis  are  brought  into 
the  laboratory  the  cuticle  is  sloughe<l  off  m ithin  two  or  thrt^  <lays,  and  the  scapus  then  presents  a 
much  clearer  aj>j>earance. 

I  have  also  nxslifieil  the  definition  with  reganl  to  the  extriisi(m  of  the  acontia.  In  the  West 
Indian  iUdliaiiiH  they  are  thrown  out  quite  a-*  freely  through  the  mouth  as  through  the  cin-lides. 

Where,  as  in  Metrldhun^  r>nly  one  gonidial  gnK)ve  may  occur,  with  only  on(»  pair  of  directives, 
and  the  hexameral  plan  of  the  mest»nteries  generally  is  disturU'd.  there  is  every  likelih<x)d  that  the 
polyps  are  the  pnxlucts  of  ti.ssion.  In  research(^  which  I  have  n^cently  conducte<l  u|X)n  fiasion  in 
coral  iK)lyj>s  1  find  that  in  the  process  the  stomodanmi  is  usually  divide<l  into  two  (Mpial  or  nearly  equal 
parts,  usually  at  right  angles  to  the  directive  plane.  The  mesenteries  connected  with  each  half, 
including  one  pair  of  directives,  go  to  the  formation  of  a  new  l>olyp,  or  new  stouKHlival  system  where 
fission  is  incomplete.  In  the  new  or  daughter  polyjjs,  however,  a  new  \mT  of  directives  ap}>ears  to 
be  never  formed,  and  generally  the  ]K>lyj)s  lose  all  their  hexameral  regularity.  Hence  conils  repro- 
ducing by  fissijiarity  are  usually  devoid  of  directive  mesenteries,  except  the  two  primary  ^Kiirs  which 
app<»ar  in  the  larva.  No  doubt  similar  n»lationshi]»s  hold  for  .Vctinian  polyps.  In  the  MadrefKtraria 
j;"!i'dial  grooves  si^m  never  to  oc«uir,  so  that  the  fate  of  thes  •  structures  ciin  not  lx»  compared. 
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Genus  CALLIACTI8  Yerrill. 

tMUiactif,  Vcrrill,  1809,  p.  481:  Hertwi^.  1.SS2,  p.  Ti:  Haddtm.  1x9^.  p.  4n6;  C«rlgn-n,  1900.  p.  Vi. 
Atlmwia,  McMiirrirh,  1>«J,  p.  ivi. 

Mftridiii;v  with  prominent  fincli<U*s,  arran>je<l  in  from  one  to  several  horizontal  rows  towanl  the 
l»a8e  of  the  column;  no  vemic:e.  Column  iLsually  divide*!  into  H<^pn.«  antl  i-apitulum;  st-apus  j«eerete8 
a  membranous  cutit-le  whieh  i>?  slie<l  from  time  to  time;  very  changt^ble  in  form,  in  full  expauMon 
elevate<l,  sulK\vclindrical,  with  a  broa^ily  exijan<led  l>ase,  in  retraction  forming;  a  low,  tiatteneil  cone 
or  convex  tlisk.  Fecial  disk  with  a  tough  cuticle.  Tentacli»s  numerous,  slender,  subulate,  highly 
contractile.     A<x>ntia  highly  develope<l»  emitte<i  thnnigh  the  cinciides  an<l  oral  ai>erture. 

The  alM>ve  definition  is  altered  somewhat  from  Ha<ldon's,  which  wjl<  founded  upon  that  of 
Verrill,  so  a*»  t<»  include  the  cuticular  fonnation.  Carlgren  does  mA  mention  if  (\  jHffifpux  is  pot«!)eH8ed 
of  a  <*apitulum. 

Verrill  ( I.S»9)  erecte<l  the  genus  CaUinciU  with  (\  derorata  (Drayton)  as  the  type,  and  include<l  the 
Actinia  tricolor  oi  I^esueur  to  l>eheretlescril)e<l.  He  distinguishes  it  from  the  genus  Adamsin  of  Forljes, 
which  exhibits  a  pe<-uliar  low-gpreatling  methixl  f»f  growth  involving  a  union  of  the  polyijal  liase 
anmnd  the  shells  of  mollusks.  All  the  tither  characters  agree  so  cloeely  that  it  is  very  <ioubtful  whether 
the  mere  peculiarity  of  grr)wth  should  be  considered!  sufficient  to  constitute  a  generic  distinction. 

Hertwig  in  the  i'hnUentjtr  Report  (1882,  p.  74)  retained  Verrill's  g<»nus  for  (\  jtoli^piuty  but  in  the 
Supplement  ( 18S8,  p.  3),  following  Andres,  he  states  that  it  miLSt  l>e  ternu**!  .l//amx«Vi  j^tiypus.  Haddon 
(1898)  in  his  latest  i)a|>er  retains  the  two  genera,  and  Carlgn*n  (1900 )  also  luimits  ( Ydliactiit.  McMurrich, 
however,  employs  Adamwi  at  the  generic  term  for  the  present  sptH*ies. 

CalUactis  tricolor  (I>?sueur).     Pis.  Ill,  XII,  Figs.  12,  4,5,  46. 

Artinin  trimlor.  Ix"sueur.  1817,  p.  171. 

Adamfin  /.■iV'..//;r.  MUm-Edwaniii.  l»57,p.2>l:  Duchaataing  et  MichelotU,  l!«6,  p.  134;  McMurrich,  1898.  p.  234,  pl.i,iigH.6,7; 

pi.  II.  figs.  1,2. 
Qiniartiji  trinJor,  Verrill,  1869.  p.  481. 
Artiuia  bitt/lor,  Lt'Mieur,  1817,  p.  171. 
OiUuirtU  hiciiUir.  Verrill,  1S69.  p.  481. 

Adnmria  fffflftrs.  DiiehaAoiing  el  Micheloiti,  18<)t*»,  p.  134,  pi.  vi,  fig.  17. 
OtUindi*  tijh  tf,  Verrill.  18C9,  p.  481. 

tymtjt  W.  Verrill.  \fm,  p. 214  (Actinia  »tl.  Agan^iz, M8.,  1849 >. 
Adamifin  t^J.  MeMiirrieh.  1893,  p.  183. 

Fifteen  siK?cimens  of  an  Adam^ia,  as»K'iate<l  with  fragments  of  an  old  OittxiK  shell,  were  obtained 
from  Mayaguez  Harl>or.  Polyjis  of  very  different  .«»ize8  are  representee  1,  the  l^asal  diameter  of  some 
mea'^uring  oidy  1.2  cm.,  while  others  are  8.5  cm.  They  are  rarely  more  than  1  cm.  in  height,  complete 
retra«-tion  having  taken  place  in  every  case.  In  all  the  l)ase  is  verj*  irn*gular  in  outline,  the  iK)lype 
having  a<lapte<l  themsiOves  to  the  spiral  convexities  of  the  incrusted  shell.  I*at<*hes  of  a  dark-brown 
cuticular  membrane  in  some  instani*t*s  i>ersist  Ix^tween  the  incniste*!  surfa<vand  the  baj^l  ecto«lenn. 

The  upper  part  of  the  <*<)lumn  is  iiifolde<l  to  such  a  degree  that  the  disk  and  tentai^les  are  com- 
pletely hidden,  only  a  small  ajH^rture  remaining  towanl  the  mitldle  of  tlie  flattenetl  a|»ex.  The 
c^olumnar  surfact*  is  .strongly  ritlge<l  lM>th  vertically  ami  transverst^ly,  l>ein«;  divitle<l  into  small,  S4|uare, 
or  rhomlxjidal  areas,  which  give  a  c<>arse  tulx»rculatiil  apiJearamv  to  the  iM>lyjis.  For  the  most  jiart 
the  column  b*  devoi<l  of  any  cuticular  investment,  and  towanl  the  l>ase  the  wall  is  so  thin  as  to  ])ennit 
of  the  mesenteries  l)eing  seen.  In  most  spe<-imens  the  cindides  can  be  male  out  as  two  or  three 
m<>re  or  less  complete  circular  n>ws  of  darker  spots,  dis^Mised  a  short  distamv  above  the  l)ase. 

The  alx>ve  are  pra<-lically  all  the  external  characters  which  can  1h*  made  out  on  the  Porto  Riiran 
8i»ecimens  in  their  present  retrac-ti^l  bleachi*d  condition,  and  fnun  tlu^se  alone  it  w<miK1  Ije  pracH«'ally 
iiniM»s«ible  to  establish  their  s|>ecific  identity  among  an  atlmixturi'  of  sjK'cies  of  the  genus  .4(//ii/wia. 
But  the  si)ecimens  differ  in  no  re.'|>ect  fnuii  similarly  prest»rve<l  Jamaic-an  j>olyj»s  whose  identity  as 
Adamsia  triaAor  is  l>eyon«l  dispute,  l>eing  founde<l  \\\><m  the  living  characters,  while,  as  shown  below, 
onlv  one  widely  distributed  sijec'ii's  t»f  AdaniJtin  is  known  tooivur  in  the  West  Indites. 

The  sjiecies  has  never  l>een  fully  des<Tilx*«l  in  its  living  condition.  An  account  is  ther«*ft»re  given 
l^elow  in  some  detail,  as  presi»nte<l  by  the  Jamaica  representatives.  McMurrich  (189.3,  p.  2:54)  Iul- 
alreadv  i»artlv  dest-rilied  its  anatomy. 

Adnmmi  tricolor  ocvwjni  plentifully  in  Kingston  IIarlK)r,  attache<l  to  the  shells  of  the  living  moUusks, 
Pyruia  melongcnu  and  FastitAariu  tuHpo^  i»n  «lea<l  I^rnln  shells  inhabited  by  the  hennit  i-rab.  J\irochiifi/t 
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baJiamenm  Oliv.,  and  often  on  the  carapace  of  other  crabs,  such  as  Ptricera  rornufa  I^treille.  The 
latter  relationship  seems  of  very  constant  occurrence.  The  spinous  crab  is  rarely  found  without 
many  specimens  of  different  sizes  of  tlie  sea  anemone  adhering  to  iU  cardj)ace  and  limits.  Fyrula 
shells  inhabited  by  a  J'efrorhirus  are  at  times  almost  completely  hidden  by  the  anemones.  As  many 
SLR  fourteen  i)olyps  have  l)ec»n  found  on  a  single  shell,  occupying  almost  every  position,  some  even  within 
the  mouth,  where  they  must  come  into  close  ass(X'iation  with  the  hermit  era)). 

The  polyps  lu^ually  remain  in  an  exi>anded  condition  w^hen  alive  and  api>ear  very  hardy,  living 
well  in  a(iuaria.  They  retract  (juickly  upon  irritation,  the  disk,  tentat^les,  and  upper  part  of  the  column 
Ijeing  infoldeil,  but  open  again  almost  as  readily.  The  lower  part  of  the  Ixxiy  is  capable  of  <>onsiderable 
distention.     The  column  may  elongate  and  then  be  deeply  constricted  across  the  middle. 

After  two  or  three  days*  confinement  in  an  aquarium  the  thick  cuticle  loosens  and  pet»ls  off,  and 
the  scapus  then  api)ear8  smoother.  Should  the  water  become  impure  the  polyps  are  able  to  detach 
themselves  and  forsake  the  surface  of  the  shells,  move  away  and  remain  frc»i»,  or  they  may  again  fix 
themselves  by  their  expanded  base  to  the  snuwth  surface  of  the  vessel.  On  irritation  of  the  fH)lyp8 
acontia  are  emitte<l  freely  through  the  mouth,  and  api«rently  less  freely  through  the  cinclides.  The 
threa^ls  are  capable  of  independent  movement  after  })eing  shot  out  and  can  \ie  again  indrawn. 

External  rhararlers. — The  ])afle  of  the  ix)lyi)8  is  usually  8prea<ling  and  much  broa<ler  than  the 
column.  Generally  a  homy  cuticular  secn^tion  intervenes  between  the  ectoilerm  and  the  surface  of 
attachment.  The  ^yauae  is  circular  in  small  sfiecimens,  but  in  larger  examples  l)e(x>mes  very  irregular 
in  outline,  a<iapting  itself  to  the  spiral  ctmvexities  of  the  shell  to  which  it  adhen>s.  The  wall  is  so 
thin  that  the  lines  of  attachment  of  the  mesenteries  show  through,  and  is  highly  distensible  when  the 
|K>lyp  hapi)ens  to  leave  its  attachment. 

The  cohnnn  is  short,  erei;t,  broad  below,  narrowing  al)ove  the  middle  and  enlarging  again  towan! 
the  apex.  The  prf>ximal  part  is  very  irregular  in  outline,  while  the  middle  and  up{)er  are  cin-ular  in 
section.  The  wall  apjn^ars  thick  and  coriaceous,  especially  after  preservation.  The  division  into  scapus 
and  capitulum  is  rt»adily  observe<l  in  expande<l  i>olyps,  the  surface  of  tlu^  scapus  being  usually  coarse 
and  wrinkled,  while  that  of  the  capitulum  is  smooth  and  more  delicate.  The  coarseness  of  the  former 
is  largely  due  to  the  pn»senceof  an  outer,  loose,  cuticular  investment  to  which  foreign  |»articles  adhere, 
and  which  is  continually  l:)eing  she<l  in  confinement.  Often  the  column  presents  longitu<linal  and 
transverse  furrows  which  give  rise  to  approximately  square  or  rhomlH)idal  an^as,  more  or  less  regularly 
arrange^l,  or  sometimes  it  pres<»nts  distinct  tuben^les  irregularly  scattered.  The  lines  or  furrows  are 
usually  nmch  less  marked  in  living  than  in  contracted  preserve<l  si)e<'imens. 

Two  or  three  alternatuig  cycles  of  slightly  elevate<l  cincli<les  occur  a  short  distance  from  the  l)aae. 
In  the  lower  cycle  they  are  smaller,  and  generally  twice  as  many  as  in  the  next  cycle.  Only  two  or 
threi?  members  occur  in  the  thinl  uppermost  cycle,  but  tht»se  are  the  largest  of  th(»  series.  They  are 
easily  distinguished  in  the  living  polyp  by  their  darker  ci)lor,  and  pn>je<'t  al)ove  the  general  level  of 
the  surfacre.  The  ai)ertures  vary  much  in  numlwr  and  regularity  of  arrangement;  sometimes  wrtain 
meml)er8  may  be  missing  from  the  cycles,  or  additions  may  l>e  intercalate<l  at  almost  any  jvart  of  the 
cinclidal  zone.  On  irritation  white  or  salmon-colored  acontia  may  l)e  (extruded  through  the  cinclides, 
ami  also  through  the  mouth,  as  well  as  through  acx'idental  pt»rforations  in  the  <lisk. 

The  ca]>itulum  aj>iK»ars  as  a  narrow,  circular,  sm(X)th  Imnd  at  the  ai)ex  of  the  column,  and  is 
more  diai)hiinous  than  the  scapus. 

The  tentacles  are  short,  smooth,  subulate,  entacnueous,  closely  arranged,  and  overhanging.  In 
mature  i)olyi>s  they  numlx^r  192,  or  even  mort^  ;irrange<l  a<rording  to  the  formula  i\  0  12  4H  90. 
Irregularities  or  variations  from  the  hexameral  plan  sometimes  occur. 

In  expanded  polyi>s  the  i)eriphery  of  the  jx^ristome  is  slightly  dei)resse<l,  thin-walled,  circular, 
and  grooved  in  corresp<mdence  with  the  radiating,  internal  attachment  of  the  mesenteries.  The 
central  area  surrounding  the  mouth  is  usually  elevated.  The  mouth  is  very  small,  and  circular  or 
oval  in  outline;  the  lips  project  but  little,  and  the  two  gonidial  gr(K)ves  are  not  n?adily  setui.  When 
much  exj)ande<l  the  mouth  l>ecomes  larger  and  slit-like,  or  the  stomodu'um  may  Ik?  partly  protrudtnl. 
The  gonidial  groove  is  then  clearly  indicated  at  each  end,  and  the  stomo(beal  walls  are  sihmi  thrown 
into  six  very  strong  folds  on  each  side.  When  alive  the  lateral  walls  of  the  stomodannn  sometimt^ 
meet  along  the  middle,  leaving  open  the  gnn^ves  at  each  end,  through  which  current**  of  water  may 
be  established. 
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The  coloration  in  very  complex  in  character,  oftentimes  somewhat  brilliant,  and  varying  much 
in  riifferent  pf»lyp8.  The  base  is  <iark  ^ay.  The  cr>lumn  is  rK'casionally  bright  orangt%  but  more 
often  bn>wn  and  orange,  tinged  with  pury>le.  The  cindides  are  dark-bn»wn  elevate*!  spf»t.<,  often  with 
yellow  margins;  two  or  three  white,  light  yellow,  or  orange  triangular  bands  exteml  to  them  fn»m  the 
margin  of  the  base,  or  may  go  beyond.  Nam>wer  light  liands  of  variable  length  <Krur  in  the  inter- 
si>aces  all  round,  commencing  at  the  base  of  the  colunm;  irregular  light-<"olore<l  jiatt-bes  may  also 
occur  toward  the  top  of  the  column.  When  the  <-uticle  is  thick  the  column  lie<*<jmes  dirty  brown  t>r 
purpjlish.  due  to  adhering  foreign  particles. 

The  tentacles  are  gray,  usually  with  faint  purplish  brown  transverse  l«ands  nr  {latches  on  their 
oral  asptvt;  tive  or  six  of  these  are  present  on  the  larger  tentacles,  but  only  twt>  or  three  on  the 
smaller.  Often  a  row  of  small  opa<|ue  white  or  yellow  sp<^>ts  extends  nearly  the  whole  length  of  the 
inner  face  of  each  tentacle;  larger  opa<|ue  white  patches  may  aL<o  be  present.  In  one  specimen 
the  tentacles  throughout  were  a  ver\'  delicate  purple.  The  clisk  is  yellowish  gray.  A  wavy,  di.scon- 
nected  circle  of  opa<]ue  white  radiating  patches  ^H-curs  near  the  liase  of  the  tentacles  of  the  four  inner 
cycles,  and  outside  this  an  irregidar  <lark  purple  or  black  cycle  extends  nearly  to  the  outer  maiyin  of 
the  disk.  A  circle  of  twelve,  oj^arpie  white,  V-shaixnl  markings  is  al.^  present  al>out  midway  l»etween 
the  tentacles  and  the  mouth,  the  markings  cf>rresp«>nding  with  the  thinl  cycle  of  twelve  tenta<*les,  and 
another  cycle  of  six  may  be  present  nearer  the  mouth,  opjKisite  the  sec<>nd  cycle  of  six  tenta<'les.  The 
middle  of  the  peristome  is  grayish,  the  lii>s  bright  orange,  the  stomo^taim  yellowish  bn»wn.  When 
fully  extende<l,  six  dark  purple  areas  within  the  tentacular  and  capitular  region  are  seen  to  alternate 
with  larger  colorless  patches.     The  at*i>ntia  may  l>e  either  o|»a4]ue  white  or  salmon  (^>lore<l.* 

The  diameter  oi  the  base  of  an  averagt*-size<l  specimen  is  3  cm.;  the  height  of  the  <T»lumn  about 
2.S  cm. ;  the  diameter  of  the  disk,  1.5  cui.  The  length  of  the  inner  tenta4-les  when  exi)an<le<.i  is  0.9  cm.; 
of  the  tiuter,  (>.2o  <*m.     A  large  ."iR'cimen  measure<l  4.5  nn.  a<-n»ss  the  base  and  was  3.5  mi.  in  height. 

Auatomy  and  IHntitfifgij. — The  lta.sal  wall  is  very  thin  eom]iare<l  with  that  of  the  colunm,  the 
difference  hieing  detennine*!  by  the  relative  deveh>pment  of  the  mesoglo-a.  The  columnar  i^ll.»*  r»f  the 
ect<jdenn  are  long  and  narrow,  (tland  cells  art»  numerous,  the  peripheral  |Mnii<»n  of  which  contains 
granular  matter  nr»t  staining  with  lK)rax  carmine;  large  clear  gland  cells  are  j^ractii-ally  al>sent.  The 
cuticular  membrane  secrete<l  by  the  ectodenn  of  the  Iwse,  an<i  reganled  by  McMurrich  i  IS93,  p.  1H2)  as 
cliaracteristic  of  the  genus,  is  present  in  some  se<*tions,  but  is  readily  .«*e[»arable  fmm  the  ecto<lenn. 
The  mesogl<ea,  thiuigh  UKMlerately  develo])e4i,  is  mu4*h  thiimer  than  in  thecttlumn-wall;  .?mall  isolati*d 
cells  are  sparsely  s<'attere<i  throughout.  The  endcxlenn  is  a  very  nam>w  layer,  and  a  weak  endiMlennal 
miL«cle  is  develoiKnl. 

The  <*olumn-wall  in  the  retnu-te<l  condition  is  often  very  thick,  mainly  due  t**  the  increased 
development  of  the  middle  layer.  A  thick  cuticle,  with  f<»reign  i>arti**les  attai-he<l,  is  pn-siMit  in  sjieci- 
mens  from  whi<*h  it  has  not  recently  l>et»n  sloughe*!  off.  In  se<*tions  the  e<-t<Mlemi  is  very  narr«>w,  and 
may  l)e  mu«"h  folde<l  in  preser\'tH:l  **|>t»cimeiL**.  By  i-ontra-'^t  with  the  l»a.«e,  clear  t»r  slightly  granular 
gland  (vlls  are  n^nspicuous,  and  fonn  an  outer,  non-staining  7^»ne:  a  nuclear  zone  is  displaye<!  aU»ut  the 
middle  of  the  layer,  while  scattere*!  nuclei  occur  more  internally.  The  mesotrlo-a  is  greatly  thickent^i 
and  api»ears  (ibrous  in  character.  (*ontaiiiin?  many  minute  t-oniiective-ti.^isue  t^ells.  S»metimes  the 
(ibrrms  character  a.'isimies  a  reti<-ularaj»|H*arance.  and  often  the  layer  incl«»s<*s  minute  pii;ment  granules. 
T«»wan!  the  a|H'X  it  narniws  abniptly.  the  capituluin  InMiig  very  thin-walle<l.  Internally  the  mes«»glo*a 
ij<  finely  plaitt^i  for  the  .•^upjHjrt  of  tht»  end«MU*niial  inu.<<'le.  This  latter  is  l»est  develnin**!  Iielow  and 
alKMit  the  middle  of  the  column,  and  at  the  ins«*rtioii  of  the  mes<*nteries  l>e<*oines  in«'s<»glo-al.  The 
endiwlenn  displays  the  ner\'e  layer  very  distinctly. 

The  sphincter  nius<*le  is  a  strong  ini^>glo*:il  n-presentative  '  fijr.  45).  Aliove  it  is  very  broa<l, 
extending  iu*arly  acn>ss  the  thick  nies4>trl<ea.  while  Iielow  it  gradimlly  ta|ters  to  its  extri'mity,  which  is 
near  the  endo<iennal  l>onler.  In  the  tirst  i»art  the  mes4iglo-al  nnis<*le-containing  cavities  an*  .»*o  dose 
that  the  sphincter  region,  as  a  whole,  apfn^ars  finely  reticular  in  «*haracter,  but  the  chamliers  s<H»n 
betnmie  di.-'tinctly  separates!  from  one  another.     They  are  then  arrange<l  in  n*gular  n»ws.  the  <lifferent 


•  The  >pt*<-u*>  of  OiUimHi*  Am\  A'iamMn  art*  usually  caily  an<!  variously  ♦•olored.  fvi*n  to  the  ai'ontia.  I*nif.  H.  N. 
Mi»ieley  «y.  J.  M.  S<\.  vol.  xvu.  1^77.  i».  4*  ha.<  inviMiKated  the  coloring  matter  of  an  Adnni*in  ohtainiil  ?»flf  the  Philii>- 
I»ines.  The  polyp  wa.«*  a  mottle*!  yellow  and  hn»wn  oolur  with  pink  <lriiies.  The  pink  eolorintr  matter  in  the  fr*">h 
eonditiitii  yielde<l  a  «inple  well-markeil  alisor|>tion  hand.  The  aeonlia.  as  in  ('.  tririJor.  wen*  of  a  lii?ht  n-<l  «-<»lur.  whu-h 
gave  two  al«H>r)>tion  liands  in  the  green.  <*arlgrt*n  i  IMM.  p.  .V>)  abim  mentions  that  the  ar«>ntia  of  calliniii^  iftlypH*  \  For^k.> 
are  roH.*  i-olore*!,  and  liaddon  il'^yw.  p.  4.37)  d«'s<'ril»e»i  thoM>of  t\  mirinm  \U.  «JtS,)  as  salmon  colon-*!. 
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cavities  viiryiiijr  Hoinewhat  in  size  and  outline  in  transverse^  setrtion.     Towanl  tlie  lower  extremity  the 
linear  chanicter  is  almr>st  lost,  the  <^hainl)ers  iK^coniin^  irregularly  arran>r(»<l. 

The  ftirin  of  the  sphincter  hert»  rt»i>resc»ntt*<l  should  l)e  coinpan»<i  with  that  which  McMurrich 
gives  of  the  same  s|K?cies  (1S9S,  pi.  i,  fig.  (>;  j)l.  ii,  figs.  1,  2).  It  will  1h^  siH»n  that  they  prewent 
certain  differemres  as  rt»ganls  the  arrangement  of  the  nuis<!le-lH»aring  cavitit^.  Neither  McMurrich*H 
description  nor  ligurt^s  give  any  indication  that  the  cavities  are  arrange<l  in  transverse*  rows,  though 
he  8]>e-aks  of  an  apiK'arance  of  two  or  threi*  longitudinal  hands  of  nu^sogltea.  The  reticular  region 
occurs  in  hoth  instances,  hut  <H'cui>ies  a  inxwh  larger  projHjrtion  in  the  C'uhan  iK>lyj);  in  the  latter  the 
remaining  <'avities  are  irregularly  arrange<i,  while  they  form  very  distinct  rows  in  the  polyjw  now 
under  examination. 

The  differences  l)etwetMi  the  two  are  so  great  that  one  would  be  incline<l  to  douht  their  specific 
identity.  In  other  |»olyi)s  which  I  have  sdrtionizinl,  however,  internum  Hate  conditions  an»  met  w^ith. 
Sometinu*s  only  a  slight  indication  of  the  linear  arrangement  of  the  rows  isexhihite<l,  ami  the  reticular 
portion  also  varit^s  nmch  in  extent.  I  am  incrlined  to  regard  the  differenttes  in  the  charairter  of  the 
sphincteras  in  some  mi^asure  <leiKMident  upon  the  age  of  the  polyp.  The  8i>ecimen  from  which  fig.  45 
was  taken  was  a  young  |M>lyp  only  about  two-thinls  of  a  centimeter  in  <iiameter.  McMurri«»h*8  single 
8i>e<'imen  (2.7  cm.  in  height,  the  diameter  near  the  Iwise  alxnit  2  cm.)  was  a  nuHlium-siziNl  individual. 
Other  examples  which  I  have  studied,  and  in  which  the  apiK»arance  more  nearly  n^sembles  that 
of  the  Cul)an  polyp,  are  also  matun\  It  may  ])e  that  with  age  the  n»gularity  of  the  chaml)er8  chara<*- 
teristic  of  young  polyjw  Uvomes  bn)ken  up.  Were  it  merely  an  in<lividua1  variation  the  iM)SBibility  of 
a  ai)hincter  nuisde  of  any  si)et!it»s  exhibiting  such  markeii  difference's  would  gK*atly  lessen  the  value 
which  has  l)een  placetl  uixni  it  for  taxonomic  purposes. 

The  tenta(!li»s  display  a  very  broad  ectodenn,  loaded  i>eripherally  with  narrow  nematocyst**. 
The  longitudinal  muscle  lil)ers  are  nuxlerately  well  develojied  on  dtn^p,  narr(»w  mesogUeal  plaitingf*; 
the  endtxlerm  prt»sents  irn»gular  internal  Innrndaries,  the  cells  Injing  mm-h  vacuolatt*<l.  A  strong 
endodermal  muscle  occurs  and  pigment  matter  is  present  in  some  abundance,  but  no  zooxanthelhe 
occur  within  the  end(Mlerm  of  this  or  any  part  of  the  l>olyp.  Professor  McMurrich  (1H9;^,  p.  182)  also 
found  a  bright  re<ldish  orange  pigment  everywhere  in  the  endwlerm  of  Adatmm  invo/rniSj  without 
mention  of  any  Z(K)xanthelljc. 

The  three  layers  of  the  disk  much  resemble  those  of  the  tentacles,  but  the  tH-tmlerm  is  nearly 
devoid  of  nematm-ysts  and  c<mtains  many  gland  cells.  Both  the  endodermal  and  et^todermal  discal 
muscles  are  strongly  develoiH'<l  towanl  the  tentacular  region,  but  <lo  not  Invome  mesoghcal. 

The  stomcHljcum  is  much  foKliKl  in  sections,  and  the  gonidial  gnH)ves  are  cmly  ftH»bly  indicated. 
The  ectcMlerm  is  richly  ciliated  all  round;  narrow  nemato<.*ysts  ami  glandular  cells  with  granular 
ccmtents  are  ol>si»rvable  toward  the  iH»riphery  of  the  layer,  while  the  broad,  di»t»ply  staining  nuclear 
zone  occnirs  1m*Iow.  The  mt»8oglu'a  and  endo<lerm  are  very  thin;  an  ectcMlermal  nerve  layer  and 
endfxlermal  musculature  occur. 

Six  i>airs  of  perfect  mesenteric  oe'cur,  two  pairs  of  which,  the  din'<'tivos,  are  radially  shorter 
than  the  others.  Six  pairs  of  secondaries  alternate,  and  are  never  complete;  four  pairs  of  the.  e  l)ear 
mesenterial  filaments  more  abundantly  col KhI  than  <m  the  other  two.  Twelve  pairs  of  mese'iiteries 
form  a  third  cycle,  and  the  mesenterial  lilaments  on  these  are  but  slightly  ilcvt'lnjKMl;  twenty-four 
pairs  of  very  short  mesiMiteries  form  a  fourth  cycle.  Keprt»sentatives  of  a  lifth  cycle  ari^  jiresimt  in 
large  polyi>s,  but  the  hill  numlH>r,  forty-eight,  appears  to  be  nirely  n'ache<l.  The  .second,  third,  and 
fourth  cycles  l)ear  the  gonads  in  three  examples  se*ctionize(l  transversi'ly.  Hints  of  a  dorso-ventrality 
in  the  i>olyps  are  indicated  in  that  the  rei>roductive  organs  may  not  Ik'  present  on  a  U'w  of  the  mesen- 
teries around  one  of  the  pairs  of  directives,  while  they  are  fully  developecl  at  the  opjHisite  as|>ect.  In 
two  young  iM)lyps  only  the  first,  se<'ond,  an<i  third  mesenterial  cycles  were  present.  The  thinl  cycle 
of  twelve  was  very  fully  develoi)t»d,  though  no  trace  of  the  memlK'rsof  the  fourtluiyde  could  be  found. 

The  mesenteries  are  usuallv  thin  at  their  origin  from  the  1m kIv- wall  and  broader  Iwvond.  The 
retractor  muscles  (K'cur  on  branching  me»sogl«eal  plaitings,  extending  over  the  greater  part  of  the  width 
of  the  mesenteries.  In  the  se^cond  cvcle  the  retractor  muscle  mav  Ik*  somewhat  circunistTilKMl  in 
character.  The  ernhxlerm  iH'Comes  much  thickene<l  Ik'Iow  the  stomodjcum,  and  ccmtains  many 
granular  particles  and  a  little  brown  pigment  matter.  The  i^arieto-basilar  mus<!les  appear  t  >  Ik*  al»sent, 
or,  at  any  rate,  no  mes«)gl«eal  pennons  are  formed  for  their  sui)|)ort.  McMurrich  was  unable  to  fin«i 
any  Inisilar  muscle,  but  a  very  feeble  jwir  oirurs,  as  reprc»sentc»<l  in  fig.  4(5. 
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The  in«?entorial  filaments  occur  on  all  the  inesenterieH  except  the  inenil)ers  of  the  layt  cycle, 
and  iK>spe«t?  both  ciliated  au<l  glandular  streaks.  The  ciliate<l  ytreak  ha«  only  a  very  short  <'ourw, 
disapi>earin>^  from  all  the  mesenteries  a  little  1k*1ow  the  level  of  the  stonifKlfeuni.  The  acontia  are 
crowdwl  with  narrow  elongate<l  neinatocysts. 

The  male  and  female  repHnluctive  cells  tx*cur  in  different  indivi<lnals.  FU)th  are  develoj^e*!  in 
enormous  (juantities  on  the  sei^ond,  third,  and  fourth  mesenterial  cycles. 

Lesueur  (1817,  p.  171)  has  des<."ril)e<l  from  the  Wi»st  Indies  the  two  species  J r//;«m  iricoior  &nd 
A.  hicoior  as  distinct,  and  Duchassainjj  <fe  Michelotti  (18(>6,  p.  2S4)  have  a<l<le<l  a  third,  A.  egleten. 
McMurrich  (1898,  p.  2.54),  however,  has  discusse^l  the  validity  of  these  three  specic»s,  and  finds  that  it 
is  impossible  to  maintain  their  separation,  a  conclusion  with  which  I  agree.  McMurrich  has  further 
decided  that  the  Actinia  ml,  Agass.  ms.  (Verrill,  1874,  p.  24),  of  the  Can»Iina  c<^>ast  is  indistinguishable 
from  the  West  Indian  spe<'ie.s.  Therefore  the  West  Indies  apjiear  to  j^ossess  but  one  sj>ecies  of 
CnUiaciix,  with  a  range  extending  north wanl  as  far  as  the  eastern  coasts  of  the  Unite<l  States. 

In  a<ldition  to  Jamaica  and  Porto  Rico,  the  si)e<'ies  is  now  known  from  the  following  islands: 
Barbados  (-1.  tricolor),  attached  to  shells  tenante<l  by  hermit  <'ral)s  (Ix^sueur) ;  St.  Vincent  (.1.  fnrffl/jr), 
adheri'nt  to  shells  (I.A?sueur);  St.  Thomas  {A.  rgletes),  uix)n  shells  and  the  carajwice  of  the  living 
Prricern  cornxita  (FHichassaing  ^  Michelotti);  I^hia,  Cul>a  (McMurrich):  also  near  Charl€?st<m,  S.  C. 
( Agassi z,  Verrill). 

Order  ST1CH()DACTYLIX.E  Andres. 

Actiniaria  in  which  more  than  «>ne  t€»ntacle  mav  comnnmicate  with  a  mes<»nterial  chaml)er. 
Usually  a  jn'ripheral  scries  of  one  or  more  cycles  can  l)e  distinguishes!  from  an  iinier  or  a<*cessory 
series,  the  mcml>ers  of  wliirh  are  radially  arrangi^l  or  in  groups,  and  are  often  of  different  form. 
Sj>hincter  mns<*U»  either  endo<lfnnal  or  al>sent. 

Next  to  the  arrangeineiit  of  the  mesenteries,  the  disposition  and  character  of  the  tentacles  has 
lK»en  found  of  great  service  for  classificatory  purposes  in  the  Actiniaria.  The  propo.sal  «>f  Andres  to 
sejjarate  the  ILxfirtinix  into  two  groups,  Actiniu.r  and  Stichofiactylinn',  a<-<<irding  as  only  one  tentacle 
or  more  than  one  may  arise  from  a  mesi^nterial  chaml)t»r,  has  in  the  past  met  with  universal  acceptance. 
Beyond  the  mesenterial  plan  it  is  recognize<l  that  within  different  groujxs  rlifferent  characteristics  may 
assume  i»articular  imiK>rtance.  es[)ecially  for  the  minor  sulxlivisions.  No  mesenterial  distinction 
avails  to  separate  the  Actinina.'  from  the  Sticht^ldctylin:*',  and  within  the  various  families  of  the  fonner 
no  very  great  difference  in  the  tentacular  plan  is  presente^l,  while  great  diversity  (X'curs  in  the  latter. 
Therefore  in  the  Actinimr  the  tentacles  have  not  assume<l  that  taxcmomic  imp<irtance  which  has  l)een 
assigntNl  them  in  the  Stichi>tlfictylin:i-.  In  the  fonner  the  character  of  the  ^nusculature  has  l)een  found 
to  1h*  of  greater  utility  in  detennining  what  may  be*  considere<l  natural  rt*lationshiiw*. 

In  my  i)aper  «>n  the  Jamaica  Stichodartyli)UE  I  n^fer  to  the  great  variati<^>n  pn*sente<i  by  the  ten- 
tacular systems  of  the  different  genera  there  stu<lied,  and  consider  it  very  doubtful  if  th€»re  is  much 
homologous  cc^mnection  among  them;  more  likely  they  are  jwlyphyletic.  To  my  mind,  however, 
one  gn»at  di.«tincti<^>n  is  recognizable,  according  as  the  tentacles  are  all  of  one  form  or  of  two  forms;  and 
for  these  1  snggeste<i  the  two  suborders  Ifomothnitjlinu-  and  Heteroftacttjlin.'r. 

The  c<»nception  underlying  the  separation  is  altogether  at  variance  with  that  which  Carlgren 
is  endeavoring  to  intro<lu<v,  ami  in  the  *'Nachschrift"  to  his  "Ostafrikanixhe  Actinien"  (p.  lit))  he 
somewhat  |^*tulantly  characterize?  the  division  as  "nicht  viel  In^sser,  als  wenn  man  <lie  Actiniarien 
na<-h  der  vers<*hie<lenen  Zahl  der  Tentakelcyklen  einteilen  wollte."  Carlgren  naturally  reganls  every 
pro|K>sal  in  the  light  of  its  n*latir»nship  with  his  own  s<'heme,  acc<»rding  to  which  he  is  S4»i'king  to 
condMue  ail  the  forms  with  primary  characteristics  to  the  neglect  of  their  later  m(Miifi(;ations.  The 
division  n^fern^i  toalH>ve  is  ba.**«Hi  wholly  ufnin  tlu»se  latter,  and  reganls  thesjKfciei!  n-tainingthe  primary 
characters  us  the  low€»st  of  their  own  j>arttcular  group.  For  example,  within  the  Stichfffladylimr  it 
is  prol>ably  imjKJSsible  to  mention  two  sj^ecies  more  widely  divergent  in  their  tentacular  plan  than 
Hicorden  jflondn  2iUi\  Actinotrtfx  mmii-thmnv.  In  the  former  the  marginal  and  inner  tentacles  are  all 
of  the  same  form,  arrange*!  in  regular  radial  n>ws;  in  the  latter  the  marginal  tentacles  an*  simple,  and 
two  (►r  three  orders  are  represtMite<l  in  a  single  cycle;  the  inner  tentack»s  are  den<!roid,  sei»arate<l  by  a 
nake<!  s|»iice  fn>m  the  marginal,  an<lare  arrangt<!  in  a  nnddle  discaland  acircumoral  group.  Morpho- 
logically the  two  tentacular  series — marginal  and  acces.sory  — s*»em  wholly  unconnecte<l  with  one  another 
in  "Actmotnjj^,  while  they  prol^ably  form  a  consecutive  series  in  Ricordea.    The  two  s]>ecie8  are  alike, 
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however,  in  tlie  aJ)iseiKv  of  u  basilar  inusc^le,  ciliated  streak,  ami  ^oiiidial  grooves,  and  each  possesses 
only  a  weak  niiLsculature.  On  aecount  of  tlu^e  charaeteriHtics,  to  the  negle<;t  of  the  tentacular 
divergeneet?,  they  are  elaA**ed  together  by  Carlgren  in  tin*  one  family  Dim^oaomidiv. 

Kee<)gnizing  them  as  fonnn  whieh  retain  the  anet^wtral  attributes  just  mentioned,  but  in  other 
respects  have  ]>etN>me  widely  divergent,  I  see  nothing  illogical  in  considering  Ricorda  and  Aciinotryx, 
resi)ectively,  as  among  the  lowest  memV)er8  of  the  two  sulK)rder8 //owot/oc^y/ma' and //<?/erocfardy/iwa?, 
and  for  the  present  I  projxjse  to  retain  the  two  sulxlivisions. 

Suborder  HOMODACTYLIN^. 

Stirhodnrliilinie  in  which  the  tentack»s  art^  all  of  one  kind,  simple  or  complex,  and  usually  follow 
one  another  in  contiimous  radial  rows. 

Family  STOIC HACTID^  Carlgren. 

Stoickiictidir,  CarlKren.  1900,  p.  27H;  1900<i.  p.  Tl  (also  p.  119). 

Sticho(hrlylui:r  with  a  basilar  muscle  and  welUleveloped  liasal  disk.  Sphincter  always  prefi*ent, 
shortly  diffuse  or  circuinscrilKHl,  usually  not  stn)ngly  develoiKMl,  with  well-marke<l  gonidial  grooves 
and  ciliat(Ml  streaks.  C'ohnnn  usually  providtni  with  a  distinct  fossa  and  adhesive  verrucje.  Longi- 
tudinal uuisculature  of  the  mesenterii^s  well  develoi)e<l.  The  separation  of  the  tentacles  into  a  marginal 
and  a  discul  series  not  pronounce<l;  only  one  tentacle  arises  from  each  exocd'le;  tentac^les  simple  or 
brancheil,  sometimt^s  swollen  at  the  a|K*x,  never  arrange<l  in  groups,  nor  as  arm-like  prolongations  of 
the  disk. 

Reviewing  the  family  Du^cmomidx  (HKX),  p.  155)  1  state:  "As  the  Actiniaria  of  tropical  regions 
are  more  studie<l,  the  genera  embrace<l  under  this  family  lHHH)me  mon*  an<l  moi*e  numerous  ...  it 
will  ]>e  seen  that  the  family  includes  a  very  heten>geneous  assend)lage  of  forms,  corresponding  in  this 
respect  with  the  Surijnrtida:  among  the  Avtinimv.  The  only  constant  feature  apj)ears  to  Ik*  that  the 
tentacles  are  all  of  the  same  form  in  any  one  sj>ecies,  and  cover  the  gn^ater  |)ortion  of  the  disk;  but 
apj)arently  in  no  two  genera  are  the  jieripheral  and  the  inner  tentacles  similarly  related.  It  will 
probably  l)e  found  advi.sable  later  t«)  sejuirate  as  subfamilies  forms  in  which  only  one  row  of  tentacles 
comnmnicates  with  a  mesenterial  chamber  from  those  in  which,  as  in  Artin(t}}orus,  two  or  more  rows 
may  originate  from  the  same  mesenterial  cham])er." 

At  this  time  C'arlgren  was  working  uiH)n  a  large  assemblage  of  Stirho<f(irti/lhur,  including 
siK'cimens  of  the  Jamaica  representatives  which  I  was  able  to  send  him.  The  papers  of  liaddon 
(1898)  and  Kwietniewski  (1^97, 1898),  descrilung  many  new  forms,  had  also  api>eared.  Carlgren  w^as 
therefore  in  a  most  favora)>le  position  for  carrying  forwanl  the  classification  of  tlu?  grrjup,  and  this  he 
has  accomplish(^l  in  a  very  elaborate  manner.  His  first  suggestions  are  <'ontaini^l  in  a  short  |)ai)er, 
*'Zur  Kenntnis  der  Stichodactylinen  Actiniarien  "  (18W),  followe<l  the  same  year  by  that  on  the 
*'Ostafrikanische  Actinien."  In  these  the  value  assigne<i  the  family  distinction  is  very  diverse. 
In  some  instances  Carlgren  chooses  to  attach  supreme  imi>ortance  to  the  (!haracters  of  anatomy  and 
histology  alone,  and  thus  brings  together  many  forms  (e.  g,,  Rian-fin,  Ariiwtirijx)  allied  in  anatomical 
and  histological  details,  but  outwardly  most  diverse,  while  in  other  cases — Stoirhfuiiit,  HomoHtichanthuHy 
and  Actinoporu.^ — new  families,  almost  alike  in  their  anatomy  and  histology,  are  constituted  mainly 
upon  tentacular  differences. 

In  the  first  paper  he  ch^fines  the  families  AVoxowiV/.r,  Sfoicharfiflir,  and  Aunlkmuhv.  The  first 
includes  forms  without  ba.silar  muscle,  ciliated  streak,  and  gonidial  grooves,  and  with  weak  m(>sent<^rial 
musculature,  and  embraces  the  genera  DiKaminmi  (I),  iiummiformr,  tyj>e),  i)rinin,  RirorrfrOj  Artinotri/.r, 
and  Rhodartii<j  thus  including  the  most  heterogeneous  tentacular  plans.  The  Sloirhndidir  an<l  Aureli- 
uuid:r  include  forms  in  which  all  the  organs  just  mentioned  o<*cur  an<l  in  whi<'h  the  mesenterial 
niusi'ulature  is  l)etter  developtKl.  Along  with  thes<»,  an<l  mainly  distinguisluMl  by  their  tentacular 
arrangement  and  fonn,  are  the  Phyinaiithidn\  lfttrnndhidu\  ThaUmuwthidir^  and  Arfinodmdridiv. 

The  family  Sluichnclidir.  is  defin(?<l  alK)ve.  It  includes  the  genera  Stoichartl.'*,  Radianlhus,  Helian- 
thopslsj  and  AnOkcopm.  (-arlgn'n  has  Ikh'U  able  to  compare  the  form  I  i<lentify  a**  the  We^*<t  Indian 
Art'niojttjrns  clefjum*  with  the  European  Aturlinnia,  an<l,  contrary  to  what  I  fornuTly  exjMH"te<l  from 
(iosse's  description  an<l  figure,  shows  that  they  agree  very  closely.  The  two  genera  constitute  the 
family  Aurelianidiv, 
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In  the  *'Na<*h.<*('hrift"  (p.  118)  to  his  laet  paper  Carlgren  ere<*t8  another  new  family,  lIomoMkhan- 
(hif!:*\  for  the  spe(!iea  I  have  c^e^^eri^)e<l  as  Hoinoatichunthus  nncminu,,  hut  whi<"h  he  names  //.  thu  nhui.  Its 
chief  ilintinction  fn>m  the  family  Sfuirhartifln'  hes  in  the  origin  of  many  tentacle?*  from  eaeh  exoe<ele,  as 
well  ay  from  the  entocteles,  a  character  in  which  it  agrees  with  the  Avrdianidic. 

Oenai  8T0ICHACTI8  Haddon. 

Stoichaciiiix  usually  of  large  size,  column  .«m(X)th  below,  with  or  without  vemica^  a)x)ve.  Ten- 
tacler*  i^hort,  simple,  sulmlate,  roun<le<l  or  capitate,  covering  nearly  the  whole  of  the  <lisc.  A  single 
tentacle  fnjin  each  exoctele  constitutes  the  most  j)erii)heral  cycle;  usually  many  tentacles,  arranged 
in  a  single  radial  row,  arise  from  each  ent<)c<ele.  Sphincter  nmscle  strong  and  circumscrilxni,  or 
circumscribed-diffuse.     Usually  two  gonidial  grtK)ves. 

Stoichactis  helianthus  (Kllis).     PI.  I,  Figs.  \a,\b. 

Adinia  hflianthus,  Ellis.  1767,  p.  436,  pi.  xix.  fips.  6.  7. 

Ifinrumnmi  hdianthu,*,  Milne-Edward*!.  18.'>7.  p.  256:  I)m"ha5^saing  et  Michel«>tti.  l^ee,  p.  122:  Andres,  IHKi,  p.  493. 

Tti.<rtniiimn  (immouf,  McMiirrich.  1889,  p.  37.  pi.  i.  tig.  8:  pi.  ill,  figs.  l.S.  16:  pi.  iv,  fig.  1. 

Stoirhnrtii'  helianffiHit,  Duerden,  1900,  p.  162.  pi.  xi.  fig.  7:  pi.  xiv.  fig.  1. 

This  is  a  prominent  Discosomid  around  Jamaica  and  other  West  Indian  islands,  including  also  the 
Bahamas  (McMurrich),  ami  the  same  mu.^'t  l)e  the  case  in  Porto  Kican  waters,  for  in  the  collei'tion  it 
is  reprt»sented  from  mast  hx^alitie-s  often  )>v  numerous  large  specimens.  It  is  met  with  on  the  cnral 
reefs  and  sandy  sea-floor  at  depths  of  two  or  more  fathoms,  and  when  alive  different  polyps  vary  much 
in  color.  Sometimes  a  numl)er  occur  together  in  close  contiguity,  fonning  extensive  patches.  The 
variety  of  form  which  the  jK)ly|)s  may  assume  on  preservation  is  well  illustrate<l  hy  the  many  Porto 
Kican  examples  available  for  comi)arison.  The  tentacles  especially  differ  in  their  api>earaiU-e  in  the 
prt'Si'rve<l  examples,  and,  l)eing  very  numeroiLs,  detennine  the  general  apj>earance  of  the  iKjlyjjs. 
Sometimes  they  an*  shrunk  an<l  widely  ai)art;  at  other  times  they  are  mort^  distende<l,  ami  clothe  the 
<lisk  more  completely.  Two  somewhat  extreme  cases,  obtained  from  Fajardo,  are  rei>resente<l  bv  the 
photographic  repro<luctions  on  pi.  i.  The  essential  characters  of  the  species  have  already  ])een 
dc-^Tibed  by  McMurrich  1 1889)  and  myself  (IIHX)). 

Ertenial  rhnnirterK. — The  l>ase  is  flat,  usuallv  a<lherent  to  the  surface  of  nx-ks,  and  is  a  little 
larger  in  diameter  than  the  lower  part  of  the  column.  Preserve*!  example>*  show  strong  concentric 
and  radiating  ridgt^s  and  furrows. 

The  column  is  short  and  salver-shajH^<l,  narrowing  a  little  alM>ve  the  base,  and  then  expanding 
enormou^ly  in  a  craterifonn  manner;  usually  the  column  is  jxartly  eml)eiide<l  in  sand  and  the  distal 
region  overhangs.  The  walls  are  smooth,  thin,  slightly  tninsi^arent,  and  grooved.  Di.«tally,  vertical 
n>ws  of  flat,  oval,  green  verruae  (X'cmr,  but  are  incapable  of  holding  foreign  particles  to  the  colunm. 
The  a}>ex  of  the  column  is  rounded,  devoid  of  acrorhagi,  but  with  a  very  distinct  fossa.  The  colunm  is 
incapable  of  l)t»ing  infoldeil  completely  so  as  to  cover  the  disk. 

The  disk  is  flat  and  greatly  expande<l.  By  far  the  greater  part  is  covere<l  with  ra<liating  rows  of 
tentacles,  more  crowdnl  towanl  the  perij>hery.  In  young  jndyps  a  cyclic  onler  in  the  radial  extent 
of  the  different  rows  of  tentacles  can  l)e  establishnl,  but  is  mostly  lost  in  large  specimens.  A  single 
outermost  cvcle  of  exoco'lic  tentacles  alternates  with  all  the  radial  rows;  the  latter  are  entm-celic. 
The  tentacles  are  short  and  digitiform,  but  vary  a  little  in  shap<'  and  size,  according  to  the  degrt^e  of 
distensi<»n.  In  the  preservtnl  condition  they  may  Inn-ome  vesicle-like,  or  remain  conical  ar  <ligitiform, 
the  surface  tinely  flute<l  from  ai>ex  to  l>a.«e.  Small  tentacles  are  s<*en  in  process  of  growth  around 
the  margin,  but  within  the  ex(X'o'lic  cycle. 

The  central  nakeii  area  of  the  disk  is  smooth,  and  the  |K*ri.<tome  is  S4)mewhat  elevated.  The 
mouth  is  large  and  oval.  Two  gonidial  grf>oves  are  usually  present,  readily  di.<tinguishe<l  by  their 
thi<'kene<l  margins;  rarely  three  may  Ik*  present. 

The  ba.se  is  white  or  cream  colort^d;  the  column  white  or  cre^m  l)elow,  and  a  little  darker  above. 
I^rge,  irregular  green  patches  may  occur  on  the  column,  and  distally  vertical  rows  of  small,  oval, 
green  areas  represent  the  vernica?,  their  nund)er  ai*d  closeness  varying  much  in  different  rows.  The 
disk  may  l)e  a  light  or  dark  olive  brown,  and  the  tentacles  the  same,  Imt  irregular  patches  of  varying 
intensity  are  exhibited.  The  peristome  is  a  brownish  yellow,  the  lii>s  a  deep  rich  yelh»w,  ami  the 
stomod^eal  wall  white.  Color  varieties  are  frequently  met  with.  In  one  the  column  and  disk  are 
almost  entirely  colorless,  and  the  tentacles  a  clear  sulphur  yellow. 
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The  diameter  of  the  ])ase  is  al)out  5  (tin.,  and  the  height  of  tlie  cohiinii  4  cm.  The  diameter  of 
the  disk  usually  varies  from  10  to  12  om.,  or  may  >w  more  in  fully  expanded  8i)e<'.imen8.  The  ti»ntacle«i 
are  about  0.6  cm.  in  length,  and  are  often  largest  in  diameter  toward  the  tip,  where  they  may  measure 
0.2  cm.  atTOSS.     The  diameter  of  the  nake<l  i)art  of. the  disk  is  about  2.5  cm. 

Anatomy  and  Jlistology. — The  )>asal  disk  is  of  (Considerable  thickness.  The  ectodenn  is  an  exi*ei>- 
tionally  broad  layer  and  contains  many  narrow,  elongated  gland  cells  with  granular  contents;  the 
mesogUea  presents  delicate  plaitings  on  its  endodennal  border  for  the  support  of  a  well-developed 
circular  endwlermal  nmsculature. 

The  column-wall  is  of  only  moderate  thickness;  the  ectoderm  is  deeply  folded,  the  mesogluea 
partly  following.  Numerous  long  granular  cells  are  include<l  among  the  supporting  cells,  and  the 
mesogld^a  presents  a  delicate  fibrous  structure  with  many  connective-tissue  cells.  On  the  endodennal 
surface  the  latter  fonns  narrow  branching  plaits  for  the  support  of  the  circular  miL^cuIature.  Tlie 
endoderm  is  much  thinner  than  the  other  two  layers  and  contains  many  zooxanthelhe  and  granular 
gland  cells.  At  the  vernicie  the  ecto<ierm  consiwts  almost  wholly  of  supporting  cells,  gland  cells  are 
absent,  and  the  ciliation  is  more  obvious.  Ilietologically,  therefore,  the  organs  most  closi'ly  resemble 
the  sucker-like  vernicic  of  other  Actinians. 

The  sphincter  muscle  is  strong  and  circumscrilied,  and  made  up  of  several  lobes,  so  that  its  outline 
varies  in  different  transverse  sections.  The  i)edicle  is  broad  and  short,  and  a  narrow  mesc)gl<eal  axis 
extends  nearly  the  whole  length. 

Both  the  entoco.'lic  and  exotuelic  tenta(*Ies  are  simple  outgrowths  of  the  disk,  with  the  three 
constituent  layers  of  alK)ut  e<4ual  thickiu^s.  I^ng,  narrow  neniatocysts  mn-ur  in  a  peripheral  zone 
toward  the  ai^ex.  The  endoilerm  is  cmwde<l  with  zooxanthellw  and  coarsely  granular  gland  cells.  The 
endodennal  and  ectodermal  nuisculatures  are  develo|)ed,  the  latter  Ijeing  the  stronger  and  asstx^iateil 
with  a  nerve  layer. 

The  discal  ei!to<lerm  is  nearly  devoi<l  of  neniatocysts  and  contains  granular  glan<l  celln.  The 
mesoghea  is  dtn^ply  plaite<l  on  its  end<Hlermal  1  Harder  for  the  support  of  the  circular  muscle,  while  the 
radial  ecto<lermal  muscle  is  weak. 

In  young  i)<:)lyps  the  mesenteries  are  arranged  in  hexameral  orders,  but  the  regularity  is  lost  in 
older  specimens.  One  young  exam]>le  possesse<l  twelve  pairs  of  i)erfe<'t  mesentt»ries,  an  alterna\ing 
cycle  of  twelve  pairs  stretched  about  halfway  across  the  disk,  and  another  cycle  of  twenty-four  pairs 
extende<l  junt  beyond  the  column-wall.  In  another  i>olyp  thirty-six  pairs  of  mesenteries  rt»ache<l  the 
stomodwum.     Older  polyps  seem  to  i)0sse8s  merely  an  alternation  of  comj>lete  and  incomjdete  i>air8. 

At  the  insertion  in  the  cohnnn-wall  the  mesenteries  are  narrow  and  then  thicken  abruptly, 
the  retractor  nmscle  extending  nearly  across  the  face,  again  terminating  in  an  abnipt  manner  in  the 
imjH3rfect  pairs,  l)ut  gradually  in  the  perfect  meml>ers.  The  face  of  the  mesentery  when*  the  retractor 
mus(?le  is  well  develo|)ed  is  somewhat  undulating.  The  endoderm  is  loa<UHl  with  coarsely  granular 
cells.  The  parieto-ba«^ilar  muscle  is  weekly  developed.  The  inner  mesenterial  stomata  ai^  large, 
while  the  parietal  are  small  circular  aj)ertures.  The  basilar  nuiscle  is  well  developed,  of  the  tyi>e  rejv 
resented  for  AatiriwliH  e.rpansa  and  liunodosoina  xphendala,     (ionads  may  occur  on  all  the  mesenteries. 

JjOca!i(i<'K:  West  Indies  (Ellis) ,  Guadelouix?,  St.  Thomas,  etc.  (Duchassaing  &  Michelotti) ,  Bahamas 
(McMurrich),  Jamaica  (Duerden),  Porto  Rico  (IT.  S.  Fish  Commission). 

Another  large  West  Indian  Discosoinid,  lh)nnu<tit'hanl)iHi<  anfinonv  {VAWh)  Dm^nlen,  is  ran»r  than 
the  former,  and  is  not  repres(?nte<l  in  the  Fii<h  Ilnirk  collections.  Both  siH'cies  ap|H»ar  to  1h^  alisent 
from  the  B(*rmu(his,  not  InMiig  reconle<l  by  MicMurrich  or  Verrill,  but  *V.  hrlinnthnu  is  plentiful  at  the 
Bahamas. 

('arlgren  (1JKX>/,  p.  ?♦>)  has  come  to  the  opinion,  lirst  adopt^nl  by  McMurrich,  that  Ellis's  figures 
of  Actinia  helianthiis  and  A.  ancmont'  are  best  regarded  as  n^prt^senting  only  one  s|>t*cies.  In  Turin, 
Carlgren  luiil  the  o])i)ortunity  of  examining  one  of  Duchassaing  &  Michelotti's  siKH'imens,  which 
these  authors  had  named  I),  anrmom.,  and  states  that  it  is  the  siime  form  as  that  descrilK^l  by 
McMurrich  under  this  name.  He  then  olwerves  that  Ellis's  original  ligure  of  .1.  hdiauthns  are  without 
doubt  referable  to  the  same  form  as  that  which  Duchassaing  &  Michelotti  and  McMurrich  had  under 
consideration,  and  therefore  accepts  my  determination  of  it  as  /).  fwilanthun.  It  Ikjcourw  necessary, 
therefore,  that  the  Jamaican  form  I  identify  as  I),  anemone  should  be  given  a  new  name.  In  the 
'*Nachschrift"  (p.  117)  Carlgren  suggests //o//*o/»/fc/iaii//iiw  </ti^rc/e»«'. 
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Carl^rren's  conclusions  merit  c<insideration,  for,  in  a<Idition  to  the  opportunities  al)ove  mentioned 
of  ^Jtu<lyinJr  the  two  forms,  he  has  ha<i  for  comi)arison  sixvimens  of  lx>th  sfjecies  which  I  liave  st»nt  him 
from  Jamaica.  I  have,  unir»rtunately,  not  had  the  opportunity  of  examining  KUis's  original  figures, 
which  are  really  the  determining  factors  in  the  dispute.  My  conclusion  that  the  rarer  Jamaican 
species  was  mwrnont'  was  hased  mainly  upon  the  fact  that  ?]llis  rtn'ords  the  angular  form  of  disk  of 
aucmonej  and  that  Duchassaing  &  Michelotti  refer  to  the  iKH.-uliar  rapid  color  variation  which  the 
gl)ecies  undergcx*s.  While  certainly  not  very  reliable  characteristics,  yet,  knowing  the  fairly  uniform 
distri))Ution  of  the  Actiniaria  throughout  the  West  Indian  area,  it  si'emeil  not  unlikely  that  Ellis  and 
Duchassaing  tfe  Michelotti  might  well  have  met  with  the  two  F)iscos<miids  which  o<*cur  around  Jamaica. 

In  a  "Nachschrift"  to  his  "Ostalrikanische  Actinieii."  Dr.  Carlgren  takes  the  opportunity  of 
criticising  some  of  the  n^sults  in  my  recent  j>a|X'r  on  the  Jamaicran  Sllrfut^farftfltiur.  With  regard  to 
the  above  siHX'ies  he  remarks  as  follows: 

"Bei  alien  von  mir  untersuchten  Excmplaren  von  Sttfchadin  heliaiUhu:< — auch  Ihm  denen,  die 
Duerden  mirgiitigst  geschickt  hat — stehen  die  Flx<K*u'ltentakeln  sozusagen  in  etwa  <lemsell)en  C-yklus 
wie  die  aussersten  En<l(K*o'ltentakeln,  ja  schr  si'lten  etwiLs  innerhalb  der  aussi»rsten  End<x'<cltentakeln. 
Die  Figur  Duerden's  (Taf.  xi,  Fig.  7)  ware  nach  meiner  Meinung  richtiger,  wenn  Duerden  in  je<lem 
Endix'O'l  ausserhalb  der  aussersten  Tentakeln  n<K'ii  einen  Tentakel  eingezeichnet  hiitte." 

The  criticism  is  very  trivial,  for,  in  the  «les^Tiption  of  the  si>ecies,  1  refer  to  thecn)W<le<l  i-haracter 
of  the  tentacles  around  the  margin.  The  tigme  referre<l  to  is  altogether  diagrammatic,  its  main 
purpose  Ix'ing  to  show  the  imi>ortant  fact  of  the  exoi-odic  origin  of  the  outermost  cycle,  compare*!  with 
the  entoco'lic  origin  of  the  radial  rows. 

With  reganl  to  the  diagrammatic  figure  of  the  tentacles  of  //.  nuemmu^  Carlgren  writes: 

"  Was  schliesslich  IhnnnMirhnnOni.^  Dnmlnil  ( ich  m*nne  <liese  Art  so  anstatt  //.  aunnotw;  vergl. 
St.  tnjH'tttmy  p.  77)  (p.  97)  anVx^trifft,  s<»  kann  ich  Duerden's  Angal>e  von  dem  Vorhandensein  mehrerer 
Tentakeln  in  jiMlem  Exm'o'l  l)e.'*tatigeii,  alnTdie  Figur  Duertlen's  I  Fig.  4,  Taf.  xii)  von  der  Tentakel- 
aiiordiiunir  .^^timmt  nicht  gut  mit  meinen  rntersuchungen  ul)erein.  Eine  .«olche  Anonlnung  der 
Tentakeln  in  einfachen  radialen  Serien  kann  ich  nur  in  den  schwiichsten  Endoctel|>artien  fimlen.  Von 
jt^iein  starkeren  End<K'(el  ent.<pringi*n  dagegeii  nur  in  den  innenm  Mund.»icheil>en|»artien  Tentakeln 
in  einer  Keihe,  nach  au.'<s<Mi  bin  in  dem  gefalteten  MundscheilnMiteil  stehen  zwei  liingsreihen  nelxfn 
einander  und  in  der  Peripherie  selten  drei.  Die  Anonlnung  in  Ix^stimmten  Reihen  in  den  iiusseren 
Partien  der  End<H"o'le  ist  jeiloch,  ganz  wie  in  den  Exoc«elpartien,  sehr  unrt»gehnassig,  aln^r  auf  die 
lireite  je<les  Faches  kommen  2-'i  Tentakeln.  Von  den  Ex(X*o*len  gehen  in  <len  |>erij>herischen  Teilen 
der  Mund.si'heilx?  Tentakeln  aus;  nach  inneu  bin  stebt  ein  Tentakel,  nach  aussen  fin<len  sich  Reihen 
von  zwei  (s«'lten  «lrei)  Tentakeln  nelx?n  einander.  Die  Tentakelzonen  der  Exoc<ele  bilden  also 
triangulare,  mit  der  Basis  nach  aussen,  der  Sjutze  nach  innen  bin  gewendete  Partien.  Man  konnte 
eiiiwenden,  <la.ss  dies<»  Anonlnung  durch  die  Kontmktion  entstanden  ware;  so  weit  ich  finden  kann, 
ist  es  entscbi(Hlen  nicht  so;  l)esonders  l)ei  dem  einen  untersuchten  Exemplar  sind  mehrere  Mund- 
scheibenpartien,  die  die  Tentakeln  in  olxn  gi^schilderter  Weis(»  tragen,  gut  au.»»gestreckt.  Eine 
Ixnssere  Figur  der  Tentakelanordnung  des  ILnttrtxtlrhnttlhim  scheint  mir  als<»  von  Noten  zu  sein." 

In  this  ciL'^e  the  differenct»  betwei»n  Carlgren  and  mvscdf  mav  In*  understoo«l  when  it  is  rcMnendx»re<l ' 
that  my  d«»scription  was  founde<l  ujwn  l)oth  the  living  an<l  j)reserv<'<l  apjK:»arances  uf  the  lM>lyp,  while 
Carlgren  bad  f<)r  examination  only  the  prt»served  sjKM-imens  which  I  sent  him.  From  dissc^-tions  r>f 
the  |M»lyp  I  had  obtaine<l  all  the  apix*arances  whieb  Carlgn*n  refers  to,  and  it  is  ea.**y  to  understand 
how  be  )kl<  Ihhmi  le<l  astray  in  his  interpn*tation  of  the  tentacular  disjM>sition,  and  to  a.ssume  that  I  was  in 
ern»r.  I  think  Cariirren  will  agree  that  the  true  extenial  characteri.<tics  of  any  sjRM'ies  are  mon»  lik<»ly 
to  1h*  ai>preciale<l  in  the  living  than  in  the  preserve<l  condition,  and  that  in  any  ca*^  the  livinjr  fixtures 
should  take  preitMlence  of  those  in  the  shrunken  pn»serve<l  animal.     In  my  des<Tiption  1  state  i  j».  168): 

'*  Peripherally,  the  tentacles  are  so  clo.<ely  arrange<l  that  on  a  slight  contraction  of  the  ix^>lyp  the 
apiivs  press  one  against  the  other  and  assume  a  iM)lygonal  outline,  and  »imetimt»s  more  than  one  row 
aj)iK:*ars  to  communiiiite  with  a  mi'>enterial  chanil>er." 

Frrim  the  numerous  living  sjKH'iniens  which  I  bad  under  (jlxsiTvation,  and  the  iinjx»rtance  which 
I  have  attaclunl  to  it  in  all  the  sjxH'ies  des<Tilx'<l,  it  may  Ix;  exjXH'teii  that  I  should  .satisfy  myself  as  to 
the  actual  disiwjsition  of  the  tentacli's  in  their  rt»lationshii)s  witli  the  mesenterial  chanil)ers.  Again 
examining  <lis.<ections  of  my  prt»serve<l  s|KMMmens  of  //.  ananone  fmm  within,  I  find  thai  in  m«ist 
exivan<le<l  individuals  then*  is  but  slight  eviden<*e  of  the  doubling  of  the  n»ws  jx^ripherally,  while  in 
the  most  i*ontracted  examples  two  xery  distinct  rows  may  Ixj  presente<l  and,  in  places,  evidence  of  the 
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intercalation  of  a  tliirci  n)W.  It  is  olivioiw  that  the  tt-nilem'v  to  a  iliapoHitioii  nf  the  tf-ntaclot  in  rowi 
ujMin  Hhriiikajto  will  \ie  wcentiiatsii  liy  tlie  very  (rowiliii  iimingt;iiifiit  nf  the  teiitaclw  peripheraliy 
whore,  as  I  tshuw  tn  1m'  tlio  case  iniiiv  ('['iitrnlly,  tlii>  tenta<-l»<  are  lew*  iTowileil,  there  !»  no  laU-ra. 
ovt'r!a|>piiig,  aii<l  the  tentai'iilnr  a]>ertiirrH  are  arran^eil  ilinn'tly  iN'liinil  otie  anotlier  in  a  t<ingl»  n>w. 
Even  in  i^aichailiii  heliiiiithui<,  where  Ihe  tentades  are  hy  no  uicanii  sii  clortely  diHimaeil  in  the  livinji 
p<)ly|K<,  an  over^appintr  arratif^ement,  a»  if  the  tentat'lex  arixini;  frimi  eui'h  iiiU'rHiMU-e  were  in  a  (loul>U 
niw,  in  at  timif  [iruwenttil  hy  preiHTViil  |H)ly|»j.  The  ecinfimioii  wliirh  Carljireu  haw  introili)etnI  intnply 
emphasiKti'  linw  very  luitfjiary  il  ii*,  iji  lU-aliiijr  with  siK'h  Mtniii^ly  retractile  atiimali'  as  anenionew,  thai 
the  [HilyiiH  »<liould  a^fara?  [xriwihle  1>e  flmlieil  in  the  liviii^cimilitiun,  a^  well  an  fmin  preiM^rveil  jnatvriat. 

Suborder  HETERODACTYLIN.*. 

.'flic/tmfid.v/'iin'  in  whieh  the  tentiuOef  are  of  two  forms,  usually  inartrinal  anil  Mi'ewfory,  and 
Bcparate<l  hy  a  tiakeil  {lortiiin  of  the  <lisk. 

Family  PHYMANTHED^  Andres. 

Slirh'iilniijiHinr  in  whieh  the  tei>laele-«  are  'il  two  kitvls.  Miii-^-inal  teiitarlen  arrantJiHi  i;i  f^'veral 
alterniitinK  entaeimi-nus  eyek*,  laterally  tiilHTrnliterous  or  froii<lope ;  inner  tentacles  radially  or 
irnyularly  armnin^fl,  very  iiiiiall,  tiil)en'iilar  or  |iii|>illiEi)rm. 

Oanni  PHTIUKTHIIS  XilnB-Sdwardi. 
I'liiimniillii'lif  ill  whii-h  the  rolti[iiii  if  r-iiiooth  or  |irovtile<l  witli  loti^-iliirlinal  rows  of  vemicn.-  in 
itfl  up|ier  fiart,  anil  iisnally  lemiinateil  hy  a  erele  of  roiimUil  ai-rurliU)d.     S[>hint'ter  inusi-le  alMent  or 
endiKlemial  and  very  weak. 

Profes«or  Verrlll  (l«9N,p.  4«6t  has  !<u)nn'ste<l  that  the  (Knerie  lemi  /^iPifiifix  should  take  Ihe  place 
of  I'hiiiHiitithut  on  the  (jninnil  that  Khrenl)er([  in  1«34  liml  [iroptwcil  Kjiirgi-li!'  for  the  .\Miiiin  mii-ijrrn, 
A.  ultriimiiTinii,  and  .1.  gniiiiili/eni,  all  of  Ixwiieiir,  and  that  the  fitxt  was  evitlently  diflerent  from 
Milne-Klwanls'styjH^of  the  itemis  Hnjimiiilhn*.  vix..  /'.  Migii.  I>r.  t'arl)in-n  (HHXVr.p.fW),  however, 
^  haa  shown  that  thii^  alt«raliun  can  not  l>e  snstaLne<I,  that  I'hijmaiilhnf  mirifi-r  anil  /'.  UAigii  inuat  belong 
to  the  same  Keniii>. 

PhymanthuH  crucifer  (Lemienr).     I'l.  Ill,  Fi^.  VA. 

A--ll»in  eriiriffm.  Lwiiplir,  1S17.  \:  174. 

O-niu  crtfijir  iArliHkx).  lHirHii»-«HiK  *  Mlc'h.'lr.itt.  Is*,  p.  ViS.  \,\.  vr,  (Ik.  1:1- 

IliyiimulhHr  erarifer.  Amln*.  IsKl.  |>.  SUI;  McMiirrlili, !»«.  |i.  Bl,  pi.  ii.  ti^.  n;  \A.  iv,  Hk!-,  1^1 1 :  Dmrclen,  IDUO,  |i.  139.pl.  i, 

tl».  I.^:  |>1.  XT.  Hjcx.  l.'i. 
EiilriPiit  rmrifrm.  VlTTlll,  HW.  p,  JWl. 
EliirSri:'  twetiUffm.  VL-rrill.  190V.  i>.  Mi  I  -^Artinm  im-iili/em.  U*.). 

Several  wiiei-iniens  of  this  larfce,  handsome  anemone  are  incliulcl  in  ihe  eolleclion,  hut  pr»ient  B 
very  different  asjiect  (rom  that  of  the  poly(is  in  their  livinR  eondition,  when  Iinrinl  in  n)r8l  sand  or 
•eoral  ns-k  with  the  ex|«ndeil  wavy  di«k  alone  visihie.  The  niarginal  teiilaeles  are  irreatiy  shrunk,  but 
Htill  diaiilay  the  oni-lateral  thicken  int.')',  while  the  disk  [lapillie  are  very  numerous  and  nomewhat 
irretfnlarly  arranged.  Owiiix  to  Ihe  ahsenee  of  any  s|ihin<'ter  iniisi-le  tlie  |ioly]>s  on  pre^nirvation  are 
ineaimlile  of  infoldintr  the  disk  and  tentaiJes.     One  example  in  <iiiii]>letely  everleil, 

K.I.-imU  <lmr<i.-l^r».—Tlie  ha>«l  disk  is  adiierent  to  n.c-ks  xn.l  slories,'  and  exhihils  eoarw  railial 
and  line  .'onivutrie  wrinklings,  anil  is  a  little  laiyer  than  the  [<roxinial  repon  of  the  <-ohnnn. 

The  column  i»  ereet,  thin-walkil,  and  sumoth  in  living  polyin-,  hut  iiresiTved  i<i>eeiineiiH  are 
wrinkleil  Imth  vertically  ami  transver>=ely.  When  alive  Ihe  ["'lyjis  enlarge  slowly  from  jnsit  above  the 
ronndeil  llnibni'  until  dislally  the  diameter  may  1n'  two  or  three  times  that  Ik'Iow,  The  tipper  rEfpon 
of  Ihe  colmmi,  alcmir  willi  the  ]K>ripliery  of  the  disk,  is  simiou.^',  and  !ii  xiln  this  restH  ui>od  the  eurfaee 
of  the  Hea-fioor.  Il  I'xhiliils  rows  of  sucker-like  verriieie,  corn's!"  mdiuj;  with  Ihe  princii«l  mesenterial 
interspait's;  four  to  six  laive  verrHi'ji'<«'cur  in  each  row,  and  a  fewmdimenlary  exain]ilei<areeontinueiI 
lx.'low.  A  single  apieal  verniea  may  alternate  with  the  prineiiml  ruws.  A  circle  of  jirominenl  rounded 
aiTorhiwi^x.fur!' at  the  a|>i'x  of  ihe  mlumn,  double  in  immU'r  the  ro«s  of  verrucie,  an<l  altematinic 
with  the  outeniKMil  eyele  uf  tentaeleM.    i^nietimeu  a  smaller  acrurhaguN  alu-niakti  with  each  of  the 
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larger.  A  t^hallow  f<»wsa  intervenes  between  theaomrlia^  and  ba^seof  the  tentacles.  The  column- wall 
is  ini-ai^hle  oi  frtldiug  over  the  disk  and  tentack»s.  The  mai^inal  tentacles  are  arrange*!  in  numerous 
entacniifous  cycles,  and  usually  nmnber  1x4 ween  two  and  three  hundre<l.  They  an*  shortly  conical 
and  overhanginjr.  the  oral  face  l>eing  longer  than  the  aboral  or  outer.  The  meml)ers  of  the  first  and 
seiX)nd  cvcles  are  situate*!   some  little  distance  fn>m  the  other  cvcles.     Nf»nnallv  the  cvcles  are 

•  •  »  » 

hexamerous,  but  irregularities  are  fre<|uently  met  with.  Usually  the  tentacles  l»ear  several  transverse 
opaque  thickenings,  most  strnnely  develo{>e<!  aloni:  the  onvlateral  area,  where  a  distinct  bilobation  is 
often  ohiservable.  Six  or  seven  jiairs,  arrange*!  pinnately,  the  mi«!dle  {lairs  l»eing  the  largest,  may 
Oivur  on  the  larger  tentai-les.  and  a  less  numlxT  <>n  the  smaller  tentacles.  For  some  little  distance 
from  their  origin  the  tenta<:*les  are  sm(M»th,  and  |M»lyj»s  ot-rur  in  which  the  tulx*rcles  are  alt^>gether 
undev**loj>e<!.  Among  a  numl)er  <>f  jiolyps  fr«»m  one  liH-ality  every  stage  c<aild  l>e  obtained!  lietween  the 
full  devel«»i>ment  and  total  alw^nce  of  the  thickenings,  nmie  tentacles  possessing  the  full  number  and 
others  lx*ing  wholly  <!estitute  of  them. 

The  inner  tentacles  are  small  jxipillifonn  projections  of  the  discal  wall,  varying  much  in  size,  and 
arrangt*<l  mostly  radially.  They  conw^iMind  with  the  intersjiaces  of  the  first  and  stHvmd  cycles  of 
mesenteries,  and  S4»metimes  with  those  of  the  lower  orders. 

The  disk  is  large,  thin-walU*<!,  and  peripherally  is  thrown  into  eight  to  twelve  sinuous  folds, 
whifh  «»verhang  the  column  ;  the  middle  region  is  flat  or  sliglitly  convex.  The  gonidial  grooves  are 
clearly  indi<'ate<!.  the  lips  !>eing  thicker  and  lighter  than  the  rest  of  the  stom<Ml:eal  wall. 

The  «-oloration  is  very  variable,  and  all  gradations  can  l»e  traiv*!  in  a  large  series  of  i>r»lyp8. 
The  disk  colors  are  mr>stly  br»»wu  and  green,  with  opa<4ue  white  spots  and  blotches:  those  of  thecttlumn 
and  l>ase  are  s<*arlet  au<!  crims«>n  <m  a  white  or  (*ream  ground.  The  cvnter  of  the  verrucfc  is  deep 
crims<»n;  the  tentamlar  thi<-kenings  usually  api>ear  &«>  white  bands.  Wiien  the  tentacles  are  smooth 
they  are  bn»wn  or  re*ldish  brown,  with  light  (•rim.'«on  tii»s.  an<!  tliree  longitudinal  lighter  lines  traven?e 
the  oral  asjun-t.     The  jK*ristome  is  u.^ually  irides<*ent  green. 

The  dimensions  an*  likewise  very  variable,  a<'<'ording  Ut  age.  In  many  young  specimens  the 
c»olumn  was  only  1.1  cm.  km^r,  and  the  diameter  0.8  cm.  The  length  <4  the  column  in  adult  specimens 
is  about  ty  cm.,  the  mid<!Ie  diameter  1.7  cm.,  and  the  basal  2.5  cm.;  the  diameter  of  the  di.<k  varies  from 
5  to  9  cm.;  the  innennost  tentat'les  are  (K7  cm.  in  length. 

Anatomy  auff  IMtflu*jtj. — The  ectotlenn  of  the  l>ast»  is  a  very  broad  c<^lumnar  epithelium,  with  a 
few  gland  ctdls,  and  is  nmch  folde*!  in  sections.  The  mesogl<»*a  api>ears  stn>ngly  fibnnis  and  contains 
numerrjus  conne<*tive  tiseue  cells.  Numerous  z<x)xanthellie  occur  in  the  endo<!enn,  and  muscle  fibrib* 
are  pn.\'*i*nt. 

The  column-wall  is  of  only  me<Iium  thickness,  becoming  more  deli<-ate  distally.  The  ivtorienn 
is  bn>ad  an*!  deeply  ridged,  the  elevations  lieing  followe<l  by  the  mesoghi.'a.  Clear  and  granular  gland 
cells  are  abun*!ant,  an*!  also  small  nemat<x*vsts.  A  nen'e  laver  occurs,  and  what  I  consider  to  l>e  a 
very  deli*.'ate  muscle  layer  in  the  upper  jiart  of  the  c*.>lumn.  The  endodemi  is  a  deep  layer  containing 
zooxanthellap,  and  the  cin'ular  en<Io*!ermal  must^le  is  well  developed  on  fine  mesr)gl*eal  plaitings. 
The  muscle  L«  nowhere  itmcentrate*!  to  form  a  si>ecia!  sphincter.  The  verruca!  ectoclerm  shows  an 
absence  of  glan*!  *.*ells  an<I  nemat*»cy.<tp. 

lioth  the  e*'t*M!ennal  and  end^xiermal  musculatures  are  well  *!eveloped  in  the  peripheral  tenta- 
<*les,  supj»<»rte<!  on  mes*»gl«pal  plaitings.  Tlie  nemat^nysts  in  the  e<*t*K!enn  are  exceptionally  small. 
The  tenta*ular  swellings  are  due  mainly  t*»  an  in<*ri*ast»  in  the  thickne?**  *»f  tlie  nifsoglo-a. 

The  *lisk  i>  thin-walle«!and  thecndtHlcnual  *'ircular  muscle  is  well  develoiK**!  on  mes* •gl*.i*al  fol*ls. 
The  *lis<-:4l  iia]»ilhi'  an*  sim]»le  hollow  njtgrowths;  the  met^>gIo-a  an*!  en*!*M!iTmal  mib*<;ulatun*s  l>e<'ome 
so  thin  ;is  t«»  Ik*  s*-ar*vly  n»***»;rnizable,  an*l  the  ect<^Mienn  is  thinner  than  el.-^'whert*. 

The  .-tom«M!;i-um  is  very  elongate*!  in  transverse  secti*>ns.  exten*!ing aim* tst  a«'ross  tlie  c*i*lenten»n, 
the  i»air  of  ilirtvtives  at  each  «*xtrt*mitv  lH*imr  shorter  traiL'«ver>Jelv  than  the  *»ther  mes^enteries.     The 

I  mm 

walls  are  thin  and  the  e*4*Mlt*rm  is  thr<.»wn  int«»  irregular  vertii*al  foMs.  The  two  ^»ni*!ial  grcK)ves  are 
clearly  in*licati»<!.  their  e<4*H!erm  unfoMt**!,  an*!  the  mes*jgl*i*a  not  much  thicker  than  elsewhere. 
L*»ngitu*!inally  the  stom*>*!a*um  is  *-*>ni{»aratively  short,  but  tlu*  gniove  at  ea^'h  end  is  prolonged!  for 
some  *!i.'Jtan*.v  l.»elow  the  lateral  walls.  Narrow  glan*!  cells  *H'<'ur,  an*!  a  weak  l*»ngitu<linal  ect*>dennal 
muH'ulature  an*!  gangli<m  layer  are  rtH*»»irnizabIe. 

In  mature  p*^»lyps  the  me«*nterit»s  *»f  the  first  three  *»n!ers  reai'h  the  stom*»*!a'um,  though  the 
thin.l  an*!  .<CHv»n*!  oniers  may  not  extern!  thr*>ugh*>ut  its  length;  a  fourth  an*!  a  fifth  *»r*!er  may  als*»  lie 
develoi>e<!,  the  formula  l>eing  ♦>  6  12  24  48.     The  me:<euteries  are  com|»aratively  narrow  in  transverse 
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section,  and  by  no  means  crowd  the  cd'lenteron.  The  retractor  muscle  is  arrange<l  on  narrow,  bifur- 
catinj;  mesogla'al  plaitings,  the  enlargement  commencing  in  a  roundeil  or  acute  manner  some  distance 
from  the  colmnn-wall.  The  mesenterial  e[)it helium  is  narrow  and  highly  va<'uolateil,  the  protoplasmic 
contents  Ixjing  aggregated  toward  the  margin.  The  i)arieto-ba**ilar  muscle  is  well  <leveloped,  situated 
on  a  stnmgly  plaited  penn<>n.  The  basilar  muscle  is  strong  and  closely  n»sembU?s  that  of  Ai4erartis 
exjxmna.  The  perioral  stomata  are  largt*,  but  the  parietal  are  small  and  not  easily  distinguishe<l. 
Trilobe<l  filaments  are  iK^rne  bv  tlie  members  of  the  first  thnn*  onlers  of  mes<*nterit»s. 

All  the  mesenteries  may  l)e  gonophoric,  and  apparently  the  polyj)s  may  Ik?  momecioiw  or  dicwious. 

lA)r(ditleii. — Harba<los  ( lA^sueur),  St.  Thomas  (  Duchassaing  &  Michelotti),  liahamas  (McMurrich), 
Benimdas  (Verrill),  Jamaica  (Duerden),  Porto  Kico  (U.  S.  Fish  Commission). 

In  general  the  species  is  easily  distinguisluHi  among  Wt»st  Indian  anemones  by  the  transverse 
white  ridges  on  the  oro-lateral  aspe<'t  of  tlie  tentacles.  The  character,  however,  is  not  as  n^dily 
recognizable  on  preser\'e<l  si)ecimens  as  on  the  living  iK)lyps.  Further,  at  Dnmkenman's  Cay,  lH.»yond 
Port  Royal,  Jauiaica,  where  P.  rmrifrr  occurs  in  abun<lance,  sjxK'imcMis  are  «XTasionally  found  in 
which  the  tentacular  swellings  are  altogether  al)sent,  while  others  exldbit  all  intennediate  stages  in 
their  presence  or  al)sence. 

In  his  most  recent  |>ai)er  Verrill  ( HKX),  p.  55())  identifies  the  form  devoid  of  the  tentacular  ridges  as 
the  Actinia  oHcuUfera  of  Ix^sueur  (1817,  p.  175).  If  interme<liate  stages  toward  the  full  development  or 
absentee  of  a  s^x^cific  <*hara<'ter  mean  anything  at  all,  it  is  clear  that  the  form  Verrill  identifies  2^  A. 
osaOifcrn  can  not  1k'  c<msidered  as  a  sf)ecies  distinct  from  P.  rrucifer.     Verrill  states: 

''This  sp(»cies  or  variety  scarcely  differs  from  K  rrurifera  except  in  lacking  the  transverse  white 
ridges  on  the  tentacles,  characteristic  of  the  latter.  The  colors  of  the  two  forms  are  similar  and  are 
variable  in  the  same  wav  in  each." 
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EXPLANATION  OF  PLATES. 


Fijfures  la,  l/>,  are  from  photographs  by  Dr.  A.  M.  Rw^at*;  fijnirw'  -  to  13  wen*  drawn  by  Mr.  C.  H. 
Prinke  under  the  supervision  of  the  author;  all  the  otliers  were  dniwn  by  the  author. 

I*LATK   I. 

Figs,  la,  lb.  Stoichadin  heiianlhiiit.  I*hotographie  r(»pr<)du(;tions  of  two  pn»serve<l  p<>ly|)s,  showing  the 
differenct»8  in  eharac't4T  whirh  inav  be  assumed  bv  the  tentaekv. 

Platk  II. 

Fig.    2.  /oaulJnuf  pulrhelius.     A  colony  of  retracU»<l  pn»serve<l  jK)lyi>s  in  which  the  individuals  an*  long 

and  (ilose,  and  hide  the  ocenenchyme. 
Fig.    S.  7AHtnth\i9  ptUchvIhui.     Portion  of  a  preserved  colony  in  which  tlu»  iH)lyi>s  are  short«'r,  and  the 

intervening  continuous  cftnenc^hyme  is  partly  displaytnl. 
Fig.  4.  Zftanthus  nociatun.  Portion  of  a  colony  of  retracted  i)olyps. 
Fig.    5.   Isanni^  ifurhaMahif/i.     Retracte<l  jKilyp. 

Fig.    i).  I^fftojxifythcHt  raridbilh.     A  small  irn»gular  group  of  n*tractcd  iM)lyi)s. 
Fig.    7.  Pnbjthm  carihim,     A  small  colony  of  j>artly  exj^andtHl  jKilyjis. 
Fig.    8.  Asterartis  exfKium.     Polyp  as  si'en  expamliMl  in  a  narniw  glass  vessel. 
Fig.    9.   Bnnodonoma  grnmtUfern,     Living  extended  ix»lyp. 

Platk  111. 

Fig.  10.  Bnnodosomn  sphernlnia.     Enlarge<l  preserve<l  lH)lyp. 

Fig.  11.  Aiptajtia  anniuota.     Living  exi>an(U*<l  jj^ly p. 

Fig.  12.  CaUitiriix  iricoior.     Living  expandtnl  mdy p. 

Fig.  13.  Phi/iiumthvs  crucift^r.     Living  eximiuUHl  jMilyj*. 

Platk  IV. 

Fig.  14.  Zfxmthni^  pnlchellm.     Vertical  section  through  the  upjK^r  part  of  the  coluinn-wall,  displaying 

the  double  mesogbeal  sphincter  mus<*le.     Other  details  an^  oinittetl. 
Fig.  15.  Xfmnlhus  mciaiuH.     Vertical  section  through  the  uj)iH'r  part  of  the  column-wall,  displayinjronly 

the  <louble  mesogl«i»al  sphincter  muscle. 
Fig.  1().  Transversi*  siH"ti<m  through  the  stomcxla'al  regi<m  of  a  poly])  in  which  the  mesenteries  an» 

brachvtyi)ic  on  the  left  side  and  macrotypicon  the  right.     At  the  slight  magniiicat ion  given 

only  tne  outlint^s  of  the  mesenteries  could  1k»  indicattnl. 

Platk  V. 

Fig.  17.  Zonnihu^  soridtiin.  Thick  longitudinal  se<'tion  through  the  lower  part  of  the  s(omofla*al  wal 
and  altmg  the  e<lge  of  a  comfilete  mest'ntery.  The  stomfxhcal  ecto<lerm  is  s<vn  to  1k»  in 
continuity  with  the  mesenterial  filament  along  the  fn»e  e<lge  of  the  mesentery;  the  ciliatetj 
bamls  are  n^movtMl  a  slight  distanct*  from  the  actual*  mesenterial  l>order  and  are  seen  to  Ik» 
sinuous  in  sections,  the  appearance  varying  in  diffenMit  n'gions  ac<«or(linj;  to  the  actual 
din»ction  of  the  swtion. 

Fig.  IS.  Transverse  section  through  the  fn^e  edge  of  a  mesentery  a  little  Inflow  the  level  of  .the 
stonuKheum.  The  intenne<liate  stn»ak  {int.  i<t.)  of  the  mesenterial  filament  is  seen  on  lH>th 
sides  asa thick  layer  separating  the  me<iian  glandular  streak  (<//.  xi.)  from  tlu*  ciliated  Imnd 
(oil.  bd.);  in  this  i^articular  wction  the  latter  is  almost  covere<l  ])y  the  c>ndo(U>rmal-Iike 
tissues  of  the  internie<liate  streak. 

Fig.  19.  Transverse  section  thn)ugh  the  mesenterial  filament  immediately  below  the  stoniixljcum. 
Ilistologicallv  the  tip  of  the  filament  very  clo.'^ely  re-^emiilc'?  the  stomodseal  (H-toderm;  the 
ciliaUMl  ban<I  (reflecttnl  ectoderm)  is  t^onfinucd  a-*  two  wini^s  to  the  filament,  and  on  the 
right  side  is  in  ccmtinuity  with  the  tissue  at  the  tip,  while  on  the  left  side  the  (continuity  is 
interrupted  by  the  presem^e  of  the  intermetliate  tissue. 
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Fig.  20.  TranFverpo  pe<*tion  throngh  a  mft^entery  at  tlie  lower  part  of  the  8toino*ia*al  region.  The 
riliate<l  Iwiinl,  or  refiei'teil  €^'to<leriii,  extends  for  srune  di.stance  up  ea<'h  fai-e  of  tlie  mi»j»enter\\ 
in  H»ine  j>arti*  free  and  in  ^»thers  in  union  with  the  mesenterial  ti-^^^nes.  On  tlie  lower  left- 
hand  f-ide  the  internie<liate  tissue  in  ge<-tion  is  overlying  the  cells  o(  the  ciliate<l  l>and. 

Fitr.  21-  Transverse  section  through  the  free  edge  of  a  nu*sentery  Wlow  the  nnrion  at  which  the  ciliated 
streak  has  tenninate<l.  The  enlarge<l  median  part  of  the  filament  is  altogether  different  in 
histologi(^l  charai'ter  fn>m  its  condition  in  the  uj>permost  j.»art  of  its  cxmrse;  elongati^l 
granular  gland  cells  and  nemat^X'ysts  are  numerous.  The  mesenterial  endixleiin  behind  is 
also  greatly  swollen,  and  contains  many  deeply  staining  nutritive  particU*s  and  gland  tvlls. 

Fig.  22.  TraiL«ver>*e  se<'tion  through  the  lower  rt^on  of  the  mesentery,  showing  the  la^^t  tnu'es  of  the 
mesenterial  tilament.  The  magnification  is  much  less  than  in  the  former  fijrures.  The 
mesenterial  ei>ithelimii  is  greatly  swollen,  nearly  surrounding  the  filament.  an<l  is  strongly 
charged  with  nutritive  i»article8 

Plate  VI. 

Fig.  2:>.  Isnnrus  durhaAMiagi.  Tranffverse  section  through  the  stomod^eal  region  of  a  polyp,  showing 
the  brachytyj»e  arrangement  of  the  mesentenes  and  a  large  entm'a'lic  outgrowth.  At  the 
slight  magnification  at  which  the  stvtion  is  drawn  only  the  outlines  of  the  walls  can  'x? 
represente<l.  and  the  thin  part  of  the  mesenteries?  indicate<l  by  a  simple  line. 

Figs.  24.  25.  Thick  sec^tions  through  two  different  ix>lyj»s,  representing  the  relationshii»s  of  the  smooth 
an<l  tul>ercular  areas  to  the  directive  axis.  The  directive  axis  passes  thnaigh  the  entocvele 
of  the  dorsal  micro^iirectivessand  the  ventral  macroriirectivesand  includes  the  longer  diameter 
of  the  stonnnla^um.  In  eai'h  figure  the  smooth  area  is  at  the  upper  right  hand  of  the  figure. 
The  light  areas  repre^seut  the  ciit  surface,  the  dark  the  tubercles  projecting  below. 

Plate  VII. 

P'ig.  20.  I:i'iuniA  flnrhfi^m'iugi.  Tangential  section  through  the  ectodenn,  showing  the  manner  in  which 
it  is  broken  up  into  sulx'uliical  l»lo<.-ks  bv  the  intrusion  of  the  mes<igl4eal  strands  {massing 
to  the  sulKMiti<'le. 

Fig.  27.  Pr<>tnit^ih/th(Ht  mri'thUlA.  Verti(*al  section  throuch  the  upi»er  j^rtof  a  strongly  retracle<l  l>olyp, 
including  the  tenta<U*s,  di.^^k.  and  upi)er  part  of  stomo<lii*al  wall.  Unlv  the  details  of  the 
single  mesoglo-al  sphincter  mns<*le  and  foreign  incru.^'tations  in  the  i*olumn-wall  and  disk 
are  representee!. 

Plate  VIII. 

Fig.  2S.  Paluthon  mrih.ra.  Vertical  section  through  the  upi>er  part  of  a  strongly  n*tracte<l  polyp,  repre- 
.<i*ntintr  the  single  mesogla*al  sphincter  mus<'le.     All  the  other  stnictural  details  are  omitteil. 

Fig.  2^*.  Ai<tfr(itii:<  r.rjtnit4f'i.  Section  through  one-half  of  a  p>lyp,  showing  the  stonnKheal  wall,  oral 
tlisk,  tentacle,  sphincter  musi'le  (>7/.  m.  K  acrorhagiL<  ('//*.  r.),  parieto-l»asilar  ip.b.m.)  and 
basilar  miisi'le  (6.  m.),  and  inner  and  outer  stomata.  The  mesentery  is  vieweil  on  its 
exoca'lic  fa(V. 

Fijr.  :U).  Vertical  section  through  the  upper  j>art  of  the  column-wall,  inchnling  an  acn)rhagiL«5.  the 
cin'um&<'ril)ed  endixlennal  sphincter  mu.**<"le  (j<ft.  m.),  and  the  Iwsal  |>art  of  a  tentacle  (/.). 

Fig.  'M.  Vertii-al  section  throuirh  a  [Mirtion  uf  the  base,  with  a  mest»ntery  attacheil  Ix'aring  the  basilar 
muscle  on  each  siile. 

Plate  IX. 

Fig.  ;^2.  AMirnrtiA  r.rpanitn.     Transverse  s<vtion  of  a  sextant  of  a  p<^>ly[>  throUirh  the  lower  part  of  the 

.*;t4>m«j<lMal  reirion.     Four  onlers  of  mesenteries  an*  rei>ri*sented. 
Fig.  ''V.\.  Transverse  .-^M-t ion  throuirh  part  of  the  colnmn-wall.  including:  a  v«Tnic;i  (  r,r.  ioj)iK>sitea  in^-sen- 

lerial  e!it«H*ole. 
Fig.  'M.   llnntj^h^ftinnn  grnunHuni.     Vertical  section  l}iroii::h  the  ujukt  jtart  of  the  njlumn-wall,  showing 

the  eva^ri nations  (<»/•.).  acn>rhagus  («rr.  ),disk.  and  the  circuMisrrilK*<l  endoiiennal  sphincter 

nuLst^le. 

Plate  X. 

Fig.  35.   Bunodosomn  ffrnnnUfera.     Transverse  section  of  a  retracte<I.  strongly  flute<l  tentacle. 

Fig.  :^>.   li'itimhf^'tni'i  :'}thenilntii.     Vertical  st»ction  through  the  upiK*r  |»artof  the  <*<>lumn-wall,  in<*lnding 

an  evagination  (*'r. ),  acn)rhagiLs.   and   tentacle  (<*ut  obli«|uely,),  and   showing  the  small 

|»iHlnnculate<j.  circumscriln**!  endodennal  sphincter  mu.«<*le. 
Fig.  37.   Verticil  S4M-tion  throuirli  a  |M»rtion  of  the  Iwise,  showing  the  l>a-«ilar  mns<*le  on  eai-h  side  of  a 

mesentery. 
Fig.  38.  Transverse  section  through  a  iiiestMUerial  filament  of  the  third  cycle  of  mesenteries. 
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Plate  XI. 

Fig.  39.  Bunodoitomn  stpherulaia.  Transverw*  WH'tiim  of  a  jx»rtioii  of  the  colunin-wall  some  di8tan«'e 
l^elow  the  Htoni(KiH»al  rejfion,  with  a  iiient'iitorv  attached  Hhowinj;  the  eireumwrilnNl 
retractor  miiwie,  the  i>arieto-)>a><ilar  nuiM'ie,  and  the  niniple  tilament. 

Fig.  40.  Traiiflverwe  section  of  a  iH»Iyp  t^)wanl  the  termination  of  the  HtonKMla^nin,  indicating  the 
8CH]aen(re  in  which  the  jwiirs  of  the  siHrond  onler  of  nienenteriiv  bet^onie  free  from  the 
stomodieuni. 

Fig.  41.  Al}ittma  annitUttn.  Obhque  HtH.'tion  through  an  expande<l  tenta<'Us  showing  the  ectodermal 
thickeningH  (batterie»4  of  nematoblantH)  and  the  distribution  of  the  Z4)i)xanthell}e  within 
restricte<l  swollen  n^gions  of  the  endo<lenn. 

Fig.  42.  Vertical  scn^tion  through  the  middle  region  of  the  c«>hunn-wall. 

Platk  XII. 

Fig.  43.  AijtUma  anmihiUt.    Transverse  stM'tion  through  the  stomfnljcal  region  of  a  polyp-     Four  cycle*? 

of  mesenteries  are  pn»8ent,  but  <»nly  four  bilateral  pairs  ( Ivlwanlsiau  mt»senteriw)  are  ifiiii- 

plete;  the  fifth  and  sixth  developmental  iwirs  art*  incomplete.     All  the  incomplete  nie«en- 

terit»H  are  gonad  lK«ring. 
Fig.  44.  Transverse  se<*ti(m  through  a  trilol)e<l  mewMiterial  lllament.     The  interme<liate  streak  (/«/.  ti,) 

betwtKMi  the  glandular  streak  and  the  ciliated  bantl  is  of  Cf>nsid(*rable  extent  and  i'<.)ntainti 

many  z(K)xanthelhe. 
Fig.  45.   OtUuidlti  tricolor.     Vertical  stM'tion  through  the  upjH»r  jwirt  «»f  the  c-oluinn-wall,  showing  the 

nu^sogheal  sphincter  muscle. 
Fig.  4<>.   Vertind  section  through  a  {)ortion  (»f  the  luiHid  wall,  showing  the  wtnik  Imsilar  iinis<'l«*  on  each 

side  of  a  mesentery. 
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THK  SPONGES  COLLECTED  IN  PORTO  RICO  IN  1899  BY  THE  U.  S.  FISH 

COMiMISSION  STEAMER  FISH  HAWK. 


By  H.  V.  WILSON, 
Professor  of  Biology  in  the  University  of  North  Carolina. 


The  following  report  has  been  put,  at  the  request  of  the  Commission,  in  such  shape 
that  it  may  be  used  for  the  idiMititioation  of  forms  })y  those  unprovided  with  the  special 
literature  bearing  on  the  different  species.  Some  description  of  each  species,  whether 
known  or  ilew,  is  therefore  given.  The  descriptions  in  all  cases  apply  particularly 
to  the  collection  specimens.  It  has  seemed  uimecessary  to  give  complete  lists  of  the 
synonymy.  Under  each  species  reference  is  made  to  the  memoir  containing  the 
original  description.  The  additional  references  are  to  works  in  which  important 
redescriptions  have  been  given,  and  which  for  the  most  part  are  readily  accessible. 

It  is  needless  to  dilate  on  the  limitations  imposed  on  one  who  undertakes  to  describe 
a  collection  of  sponges.  The  histological  condition  of  the  material  is,  of  necessity,  very 
poor.  Many  specimens  are  ])roken;  and  frequently  a  species  is  represented  b\'  Imt  a 
single  specimen.  Species  founded  on  such  data  are,  of  course,  provisional.  Subse- 
quent study  of  the  animals  in  their  habitat,  particularly  observations  on  the  individual 
differences  du(*  to  mere  locality,  age,  or  regularly  recurring  physiological  condition 
(for  exanq^le,  alteration  in  the  surface  jissociated  with  the  closing  and  oi)ening  of 
pores  and  oscula),  will  naturally  lead  to  a  more  precise  conception  of  the  systematic 
position  of  those  forms,  of  which  the  collection  s])ecimens  are  examples. 

The  (juestion  whether  a  speciuK^n  or  two,  differing  in  certiiin  respects  from  a 
described  species  (its(df  frecjuently  based  on  a  study  of  a  very  small  number  of 
pn^served  specimens),  is  to  Ix*  nu-ordt^d  as  a  new  species  or  as  a  variety  is  one  as 
familiar  as  vexing.  Where  in  the  sponges  the  difference  is  one  of  shape  only  (as  in 
the  cas(*s  of  Pllovlmtta  Jihnhsu  var.  (jlohuhiriformlx,  p.  88.'),  or  Ajthjsina  iJ^gelUfifniUM 
var.  (inoiniihf^  p.  4(>7),  (»V(mi  though  this  difference  be  a  v(Mv  considerable  one,  there  can 
be  no  d()ul)t  that  it  is  right  to  group  the  diff(U-ing  forms  as  varieties,  round  a  ty|)e 
form  having  the  same  skeletal  elemcMits  and  arningement,  canal  svstem,  and  histo- 
logical structure;  or  indeed  to  merger  them  in  the  type.  \Vh(»re,  as  for  instance  in 
the  case  of  III  rent  oi  f(et!(hi  var.  cnspldfiftt  (p.  4(K)),  the  differences  are  slight  but 
detinite,  and  concern  various  parts  of  the  anatomy,  tlu^  (piestion  becomes  more  com- 
plex and  is  oliviously  one  that  nuist  l)e  decided  in  each  particular  case  from  the 
standpoint  of  expediency.  In  cases  of  this  sort,  whcM-e  W(»  do  not  know  whether  the 
individual  peculiarities  are  inheritable,  and  thus  racialh'  distinctive,  or  whether 
the  offspring  of  th(^  ""varying'"  forms  start  afresh  on  the  same  footing  with  those  of 
the  tyix\  the  term  mricttj  (clearly  can  have  no  pnnise  meaning.     This  fact  does  not, 
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however,  do  away  with  its  pmctical  value  as  an  index  of  slight  (liffereneo^s — differ- 
ences so  slight  as  to  make  it  probable  that  the  forms  exhibiting  them  intergrade  and 
inter})reed,  or  would  interbreed,  with  the  type. 

Microscopic  sections  sulficiently  good  to  show  the  plan  of  the  canal  S3\«!tem  (in 
particular  the  size,  shape,  and  connection  with  exhalent  cavities,  of  the  flagellated 
chambers)  are  nrct/smri/  for  the  diagnosis  of  most  horny  and  calcareous  sponges;  less 
necessarv  for  the  silicious  forms. 

For  the  study  of  the  skeleton:  (1)  It  is  sometimes  necessary  to  bisect  the  whole 
sponge  in  order  to  learn  the  relative  arningement  of  internal  and  peripheral  jx>rtions. 
(2)  The  arrangement  of  spicules,  spiculo-til)er,  or  horny  fiber,  ma}'  best  be  learned 
from  thick  sections.  These  mav  convenientlv  be  cut  free-hand  after  a  verv  short 
imbedding  in  paniffin.  Wa7V)i  turpentine  dissolves  the  pamffin  very  quickly,  and 
the  sections  may  be  mounted  in  ])alsam.  (3)  For  the  demonstration  of  horny  matter 
where  scanty  (as  in  certain  chalinine  sponges)  and  for  the  study  of  ITfrdiwi  filaments, 
gh'cenn  preparations  are  far  superior  to  balsam  ones.  (4)  In  the  ause  of  the  horny 
sponges  it  is  advisa})le  to  prepare  macerated  skeletons  'as  well  as  sections.  Wann 
carefully  a  piece  of  sponge  or  a  thick  slice  in  caustic  potash,  not  allowing  fluid  ^o  boil. 
Leave  in  the  fluid  until  the  skeleton  can  be  cleaned  b}'  gently  squirting  upon  it 
with  pipette.  (5)  In  the  case  of  silicious  sponges  the  arrangement  of  the  skeleton 
may  often  be  learned  in  a  somewhat  similar  way.  Warm  a  thick  slice  in  potash,  not 
allowing  the  slice  to  disintegmte;  compress  between  slide  and  cover,  admitting  fresh 
water  into  the  space  until  the  skeleton  has  been  cleared  of  the  macerated  debris. 
(())  Surface  preparations  of  the  ectosome  are  usualh'  necessary;  surface  layer  may 
be  stripped  or  sliced  off.  (7)  For  a  study  of  the  individual  megascleres  it  is  only 
necessarv  to  ]>oil  a  bit  of  sponge  in  potash,  wash,  and  examine  the  sediment.  Micro- 
scleres  are  often  overlooked  in  this  way.  For  the  microscleres  a  small  piece  may  be 
lx)iled  on  the  slide,  though  I  prefer  to  make  a  section,  or  dehydmte  and  soak  in  clove 
oil  a  fnigment,  teasing  it  then  on  the  slide  and  mounting  in  balsam. 

Unless  special  mention  is  made,  measurements  of  spicules  given  are  the  average 
maximum  measurements,  the  diameter  given  being  the  greatest  diameter  of  spicule. 
Colors  mentioned  are  those  of  alcoholic  specimens. 

Stations  (it  which  sponges  nrre  obtairied. 


station 
No. 

6067 
6070 
6072 

6075 
6076 

6079 
60X0 
60S.H 
6090 
6097 


Locality  and  exact  j>ositlon. 
(All  compass  bearings  maKnetic.) 


Off  Aguadilla,  Punta  do  Borlnquen  liKht-housi*  NE.  i  E.  3J  miles 
Mayaguoz  Harbor,  Punta  del  Algarrobo  K.  2}  miles 


Mayagnez  Harbor,  Punta  del  Algarrobo  E.  by  N.  i  N.  ftj  miles. 

Mayaguez  Harbor  E.  |  S.  9  miles 

Off  Punta  de  Melones,  Cabo  Rojo  light-house  SSE.  5i  miles  . . . 


Boca  Prieta.  Punta  Guaniquilla  SSE.  3J  miles , 

Off  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo  ESE.  |  E. 
9(  miles. 

Off  St.  Thomas,  Sail  Rock  W.bvN.*  N.  6  miles 

Off  St.  Thomas,  Sail  Rock  NW.'j  \V.4  miles 

( )ff  Vieques.  Sai I  R<K'k  N E.  i  N.  10|  miles 

Off  Culebra.  Culebritas  light-h«)uso  NNE.  5|  miles 

Off  Huma^'ao,  village  of  Flucares  N.  |  W.  5i  miles 


Depth 
(fms.). 


Bottom. 


Dredging  instru- 
ments used. 


48 
75  to  76 


Sand,    mud,  [  Dredge, 
shells. 

i      and  c(»ral. 

97  to  1*20     Coral 

220  to  225  I  RcK'ky '  9- foot  beam  trawl. 

7i    Coral,  sand.  I  Tangle. 

I      shelly. 
84   Coral,  s*md  ..        Do. 
10  I do Do. 


Rock^',8an«i,    11-foot  beam  trawl. 
Dredge. 


20  to  2:^  ,  Coral 
20    ....do 

2:1  I do 

16  '....do 
10  , do 


Do. 
Dredge. 
Tangle. 

Do. 

Do. 


In  some  cases  the  specimen  la})el  did  not  })ear  a  station  number,  reference  being 
made  to  a  named  locality.  A  <juery  (Ohas  ])een  imtiiitoA'  St<it!(m  in  c:uses  where 
there  was  no  label  or  the  station  number  had  been  etfaced. 
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DEFIMTIONS  OF  SYSTEMATIC  TERMS  USED  IX  THIS  REPORT. 


1  2  3 

1.  Aiiuiria'iic*.    Kiir  It  iieriiiir.  J*«f  tria.'iK' 

"J.  Diiikster. 

i.  C'hfltt,  face  view. 


5 

I.  Dif  la.  >iilf  vi^w. 
5.  l>eidna. 


Acthie.  Tlie  ray  of  a  nniajrial  itiitvH'nml  or  innniuiinnl)  ?[>icule  or  of  an  atittr. 

Anntr'uaie,  A  triitne  in  whirh  tlie  cla<ii  are  <liivftf«l  liackwanl.     Fijr.  1. 

After.  A  mii-nji^vlerf  in  which  ^Jfwnll  rays  laotine:?  i  pnuve*!  from  a  <vnter  or  fn>ni  a  longer  or  shorter 

axi."?. 
Chela.  A  niicn>sflen»  «i»nM8tiii^  of  a  g 

n lore o r  K'S'^mrvtMl axial  I liirt, 

the  shaft  Itfariiijiat  i-arh  en<l 

several    ni-urvt^l    pr<.KVfses, 

the  teeth.     The  chela  is  saiil 

to  lx.»  palmate  when  the  teeth 

(threi»at  each  enil  i  are  hn»a«l 

and    i>ahn-like.    the    lateral 

teeth   nniti"*!  with  the  shaft 

thr«iuu'h<.int  their  len^rth,  the 

iiie<Uan  tooth  sej^rate*!  imin 

the  shaft.     Fis^s.  3.  4. 
Chiajf/tr.  -V    minute  a^ter  with    very 

slen«ler      cvlinilrit-al      rays, 

kni>l>lKNl  «»r  not,  s«iiiietirijes 

trnncate.  at  the  en«ls*.     Fiir.  2. 
Chf>fmrM***tnnl.  .Said  «»f  niicniscleres  restricte<l  t«i  the  ch«tan<>oine. 
Cf i*jfntfjs*tiin-'.  Vide  irUjiUfim:. 
Chord.  Vide /»•'.' i/». 
Clndomf.   Vide  trhuit. 

ClndiMnnmifh.  A  nnl-like  niegasi'lere  rc»unded  off  at  one  end  and  divi«le<l  into  hranchet*  at  other. 
Clndn*.   Vide //•*';» //'. 
CulUitchtiinn.  A  tissue  consisting?  nf  more  ^r  le** 

stellate hrancliingtvlls.  irregularly  ilis- 

tributol  through  a  transjiarent.  jelly- 
like irniuuil  substance. 
Conneii'i' » .   Viile  »* timd'irt/  ribt r. 
Connhi*.   \  nn.>re  or  less  conical  pn»je<*tion  on 

the  surfaiv. 
CorUx.  An  esjKn'ially  differentiate*!.  dens**,anil 

more  «»r  less  til»rous  e<'tiis«nue. 
Dennal  mt^mhn.int.   A  thin   membraniuis  tvto- 

eoMie.  •►r  tlie  membranous  out^r  layer 

<>f  the  I'cloSMiiie. 
Ih'jtmn,   All  irre'jular,  ;rnarle<l  spicule.     Fijr.  5. 
I)tut»'ntt'lnthi.<.    Viile  dirh'fit'i:uif. 
Uimiinni.  Ti-riii  applie<l  t<»  a  */i»i/i.i '"»// spicuK*  in 

whifh  irniwth  pr<N-eeils  in  opjNisile  'lirections  fn»m  tht-  jMiint  of  itriiiiii.     Thu.s  two  ei|uivalent 

and  u>rially  ^imilar  ray-  ilialvesi  are  pn.Nluce*!.  the  iH>int  ^f  uriirin  nMnainin^  at  or  near  the 

middle  nf  tin-  spicule. 
Ihil„,tri:*nt.  A  tri.i'iie  in  whii-h   the   «-ladi  an-  •licln»ti>mously  ilivi«le<l.     The  undivide*!  jiart  of  the 

cladus  is  tin*  prnt'flntf'i.^.     The  di.^tal  divisions  are  the  deutenM-ladi.     Fie.  *>. 
Kt'wtiitr.  The  c«*ntrifuiral  luirt  «»f  a  radially  arraii'jfd  rh'ihdns. 
JC'i'jxonn .  The  i.»uter  layer  of  tin-  sinmire.  nut  cuntainiii;:  llair**llate<l  chandlers.     The  rest  «»f  the  siK>nge 

iHMly.  ct mtainin^  tta^^dlat*"*!  chaml»ers.  is  known  as  the  rh'Hnnunniif  ur  imnnrlntmn. 
Kunrlin* .  Tin*  »'enlri|ietal  i»art  «»f  a  radially  arrantrt'<l  rh*if.ilii.<. 
Eu'i.<ttr.  ( 'niiiprehensive  tenn  applie^l  t'»  asters  in  which  tln'  rays  pnn*ee<l  fn»m  a  renter  and  nnt  fn>m 

an  axi.<. 
FUnmntt.  Term  applie<l  t«i  the  el«»ngate«l  thread-like  iMnlies,  of  pn»blematical  nature,  found  in  sjieeies 

of  IVm^inln.     ThesH?  l»tMlit»s  are  4  to  8  mm.  lon^,  very  slemlrr.  and  dilateil  at  the  ends. 


6.  I>irli«nri;inf.  vic.v  of  ilit*  i*Iadom»'.  fn.»ni  «N»\>-. 

7.  Orth«>di:i-ii«.-. 


380 


BULLETIN    OF   THE    UNITED    STATES    EISH    COMMISSION. 


laoartiruite.  When  l>oth  acthui^  of  a  diactiiiul  spicule  an*  alike  in  sha|M'  and  siz(»,  the  npicnle  ih  said  to 

be  i»iHictinati'. 
hochdn,  A  chela  in  which  tlie  two  ends  are  alike  an<l  iMjual.     Fip*.  .S,  4. 
Main  or  prlmari/ Jih4:r.     A  prineijuil  fiber  of  the  skeleton,  din*etiMl  radially  to  tlie  surface  or  extending 

longitudinally  throujjh  the  l)ody. 
Meganclere.  One  of  the  larj^er  spicules  which  compose  the  supin^rtinj? 

skeleton. 
Micr(i9clere.  One  of  the  small  spicules  seiittenMl  irre;^nlarly  through  the 

Ixxly  in  many  sponjjes. 
Microxea.  A  minute?  oxea. 
Monaciinal.  Tenn  applie<l  to  a  uniaxial  spicule  in  which  j^rowth  pro- 

ceeilfl  in  only  one  direction  from  the  point  of  oriijin.    Thus  only 

one  ray  is  fornu**!,  the  point  ui  onj!:in  remaining  at  the  end  «>f 

the  spicule,  which  may  or  may  not  be  swollen. 
Orthodiwne.  A  re<hice<i  orthotriicne  in  which  the  cladonn'  includes  but 

two  rays.     Fi>;.  7. 
OrthotriivHf.  A  trijene  in  which  the  chKli  mak«*  aUmt  a  ri^ht  anj;le  with 

the  rhalMlome.     Fijr.  H. 
Oura.  A  imiaxial  spicule  j^radually  jxjinted  at  each  end.     Fi>?.  9. 
Oxi/ftMcr.  Euaster  with  small  centrum  or  none,  and  in  whieh  the  rays 

tapi'T  to  iK>ints.     Fijr.  14. 
OxyhexaMtr.  Ilexact,  principal  rays  of  which  dividt?  into  straijiht  or 

lx?nt  terminals,  which  nm  out  to  a  jKunt.     Fijr.  11. 
Palmntf.  Vide  chela. 
Parenchyma.  Vide  ectosouie. 

Pentad.  Spicule  with  five  rays;  a  riKlucctl  hexart.     Fijjr.  12. 
IHaffiotrlime.  Triiene  in  which  the  cladi  are  directed  forward,  making;  an 

angle  of  alnrnt  45°  with  the  rhalMlome  pnnluc^. 
Poly  serial.  Arrangeii  in  several  rows. 
lYimary  jiUer.   Vide  nm  in  Jihrr. 
Proiocki'lus.   Vide  tlirhotriunc. 
Prolriiene.  Triiene  in  which  tht;  cladi  are  tlinn^te^l  forward,  niakin>r  an  an>;le  of  less  than  45°  with  the 

rhalxlonie  produced.     Fig.  18. 
JVutbdome.  Shaft  of  a  triiene. 
Rkahihis.  A  rwl-like,  uniaxial  spicule;  with  like  or 

unlike  ends. 
Rhaphide.  A  long  hair-like  spicule.     Fig.  10. 
SagiUa.  Vide  inn  ne. 
SixnulaMer.  Microsclere  consisting  of  a  rml-like  axis, 

bearing    spines    along    its    whole    length. 

Fig.  15. 
Sckre.  Skeletal  element  or  spiirule. 
Secondary  fihr.  A  filK»r  extending  directly  or  in<li- 

rectly  (as  part  of  a  reticulum)  Ix'tween  two 

main  fillers. 
Sigma.    Microsclere   shaped    likt^    the    letter    **r." 

Fig.  \i\. 
Sigma^pire.  A  n»d-like  micro.sclore  spirally  twist<»<l. 

Fig.  17. 
Snnal.  Said  of   micro.scleri*s  which  are  found   both 

inectosomean<l  <*hoanosome.    Such  spicules 

often  give  the  imi»ressionof  belonging  jm-cu- 

liarlv  to  the  ectosonu-. 
Si)h,rrohexastrr.  Hi^xact,  priiH'ipal  rays  of  which  «livide  into  terminals  providetl  with  spherical  knobs 

at  the  emls.     Fig.  bS. 
Spheraster.  Euaster  in  which  centrum  is  large  as  compartMl  with  length  of  the  rays.     Figs.  li>,  20, 
Sphende.  A  minute  microsclere,  more  or  less  spherical  in  form.     Fig.  21. 


u  8         10 

K  orthotriwiie. 
'.».  Oxca. 
10.  Khiiphide. 


cksck 


11 


12 

II.  Oxyhrxastrr. 
I'J.  IViitact. 


It 


13 

13.  Proiriii-ne. 
1 1.  (>\y}i»stHr. 


SIH)IIOES    COLLECTED   IN    PORTO   RICO. 


381 


Fig.  25. 


16  17 

15.  Sanidaster. 

16.  Sifnna. 

17.  Sigmaspire. 

1>.  SphaerohexaMtT 


19  20 

19,20.  Twij  fomiji  of  tphaenuster. 
21.  Spherule. 
•22.  Toxa. 


Spindo-fiher.  Trac-t  of  uniaxial  spicules  uiuXlhI  }>y  t>iK>n|nii  to  fonn  a  filxjr,  )x-coiuinjr,  when  spicules  are 

retiuce*!  in  number,  a  homy  filler  containing  ppicule?. 
Spinuter.  Micn>gclere  comiisting  of  a  Hpirally  bent  axiij,  bearing  spinet)  on  \Xs  outer  Hurface. 
Spontjin,  The  homy  material 

uniting    spicules    to- 
gether, or  (as  in  the 

Keratasa)     c*:)nstitut- 

ing  the  skeleton. 
SUrroMtr.    Euaster    with    nu- 
merous   rays,    which 

lx?come   soldered    to- 
gether.    Fig.  2:i. 
Sirqttaster.     A  c(.)mprehensive 

term  applies!  to  a.**tery 

in  which  the  rays  pnx*ee<l  from  an  axi."?,  and  not  fn»m  a  center. 
StrfrttgyU.  A  uniaxial  spicule  in  which  both  emh  are  rounder!,  but  not  swollen.     Fig.  27. 
Stnjufjyloxm.  A  uniaxial  spicule  with  one  end  simply  rounded  off,  the  other  jwinted.     Not,  in  general, 

distinguishable  iii  shape  from  the  ittylf 

( fig.  28 ) .    Aci'ording  to  the  tenuinology 

of  Sollas  (1888)  the  tenn  is  restricted 

to  diaetinal  spicules,  MyJe  Wing  iL«ed  for 

monactinal  spicules  of  approximately 

similar  sha]»e.     But  in  many  cas^  the 

"point  of  origin"  of  the  spicule  can  not 

Ix?  ma<le  <  >ut.    Where  I  employ  the  term 

it  is  to  facilitate  reference  to  pre\'ious 

im[)ortant  descriptions. 

Style  or  tttyhtfi.  A  uniaxial  spicule  with  one  end  simply  rounde<i  off,  the  other  jtointeil.     Fig.  28. 
Sttb*lf*ritia?  nirity.    A  coniiaratively  extensive  chaml)er  just  l)eneath  surface,  oj»ening  to  exterior  either 

directly  thnmgh  the  jxiros  or  by  means  of  short  canals.     A  i)eripheral  enlargement  of  the 

inhalent  canal  sv.*<tem. 
•  SubtylfMyhiit.  A  tyhp^tlyhm  in  which  the  enlargement  at  one  eml  I  hea<.l)  is  verj*  slight. 
Tetraxon.  Spicule  in  which  the  rays  devek»i» 


23a  23b  23r  2t  25 

23.  Stages  ill  development  of  SterraMer:  a,  youngest  stage; 

6.  next  <*onflition:  c.  perfect  spicule. 

24.  TrichodragmAta.  25.  Splraster. 


>  » 


c 
c 


:>27 


c 


c 


o 


2H 


29 


30 


along  four  axes. 
TomtAe.  A  uniaxial  sy»icule  in  which   lM>th 

en<ls  are  abruptly  jMjinted.  Fig.  26. 
Toxa.  A  l>ow-shai>e<l  micn^sclere.  Fig.  22. 
2Via7<€.  A  tttrnj-on  m  which  a  ra\%    distin- 

guishtMl   a**  the  fhnfi  ur   rhafHlonuy 

]»ears  at  one  end  three  other  rays, 

the  rhifii.     The  *•//////  together  con- 
stitute the  t^tvl'jinf.     Forms  of  the 

triit  lit  are  shown  in  figs.  1 , 8, 18.    Dis- 
tant v  l>etween  the  ends  of  tw«»  cladi 

is  the  t'hnnl,  eh. — '•/<.  in  figs.    1  and 

18.    Perijendicular  distance  fn.mi  the 

origin  (if  the  rlnilmnr  (jMiint  when* 

cla<li  spring  fn>m  rhab«lome»  to  the  rhonl  i.<  the  uttyitta  (line  j«  in  figs.  1  and  1.3). 
TrirjuHlniymaln.   I  lair-like  spicules  in  bundles.     Fi«^.  24. 

Tyhnifyhin.  A  tmiaxial  .•spicule  jH>inti*«l  at  one  eriii,  swollen  at  the  <»ther.     Fig.  2*.*. 
TyhAf.  A  uniaxial  spicule  swt>llen  at  l»oth  en«ls.     Fig.  '<M).      (>»//  ha  an  titljrriin:  with  res|)ect  to  any 

spicule  ray.  it  impli(*s  that  the  ray  is  swollen  or  kiioblMnl  at  the  end. 
Uuiari'il.  Tenn  applie*!  to  a  spicule  in  which  gn>wth  pnx'ee<ls  along  only  one  axis.     Spicule  ( mowixtm ) 

i>  thus  nwl-like.  though  it  may  ))e  straight,  or  somewhat  cun-ed,  or  even  l»ent.     Figs.  9, 10, 26, 

27,  2n  2VI.  :M). 
VninerinL  Aminge<l  in  <»ne  n»w. 


2fi.  Ti>nn>te. 
27.  Strongylf. 
•>.  .Stvlt.'. 


21*.  T>i«*lylu8. 
».  Tylote. 
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Class  I.  CALCAREA  Bowerbank. 

Order  HETEROC(ELA  Pol^jaeflf. 

With  flagellated  chambers,  remaining  partH  of  inner  surfa<*e  iM^veretl  with  pavement  epithelinm. 

Family  LEUCONII)^  (LEUCONES)  Hackel. 

The  usually  round  flagellated  chanilK»rH  connnimicate  with  the  central  cavity  by  means  of  exhalent 
(*anals.     Spicules  irregularly  H<-atten>d. 

Oenni  PESICHASAX  Pol^aeff  (1888). 
AVith  distinct  sulxlermal  cavities. 

Pericharaz  carter!  var.  homorapliis,  Pol^jaeff. 

Pericharcur.  cartcri  var.  honwriiphin,  I'ol<^jaofT,  18K}.  p.  G,  pi.  ii,  fig-  ^\  V^-  ^'".  ^K-  ^• 

Station  6090,  seven  specimens;  station  ?,  two  siKKumens. 

Sizes  range  from  agrt»atest  length  of  25  mm.  to  one  of  10  mm.  Variety  of  shape  exhibited  is 
interesting.  A  tubular  or  vase-like  shar)e,  exi>anded  alH.)ve,  tapering  Inflow  into  iH-duncle-like  i)ortion, 
and  with  a  single  terminal  osculum,  is  represtiuteil.  The  va^f  may  }>e  very  low  an<l  wide;  may  be 
especially  expamUnl  al>ove,  and  funiish(Ml  with  two  oscula  at  the  upjK?r  en<l;  or  the  bo<ly  may  l>e  of  a 
massive,  somewhat  flattened  character,  with  an  osculum  on  ui)iK»r  surfa<'e  and  another  at  the  margin. 
In  a  si)ecimen  of  the  ma.ssive  shape  one  surfac^e  is  convex,  the  other  concave,  with  the  api^earance  of 
having  been  attached;  one  osculum  at  the  margin. 

OAor. — Specimens  from  station  0090,  a  fairly  dark  l)n)wn;  tlK>se  from  station  ?,  very  light  brown. 

Skeleton. — (1)  Regular  gastric  quadrira<iiate  spicules;  facial  rays  straight,  smooth,  sliarp-jiointcKl, 
about  150  //  long;  apical  ray,  sharivjM^inttHl,  straight  or  curveil,  often  irn»gularly  lK»nt,  sometinien 
rudimentary,  usually  200  to  250  /i  long.  (2)  Triradiate  spicules  of  |)arenchyma  differing  fn>m  quaiiri- 
radiates  only  in  absence  of  fourth  ray.  Among  them  an»  scattereil  ver>'  large  (similar)  triradiates 
with  rays  sometimes  exceeding  1  mm.  in  hmgth;  connectted  with  smaller  triradiates  by  intermediate 
stages.  (3)  Dermal  and  8ul)demial  trira<iiate  spicules,  similar  to  the  smaller  triradiates  of  parenchyma 
(in  var.  heteroraphis  becoming  sagittal  and  irregidar). 

Class  II.  NON-CALCAREA  Vosmaer. 
Subclass  I.  TRIAXONIA  F.  £.  Schulze. 

Order  HEXACTINELLIDA  0.  Schmidt. 

AVith  silicious  spicules  l)elonging  to  the  triaxial  type,  or  readily  derivable  from  it. 

Family  M/EAXDROSPONGIl)^.  Zittel. 

Dictyonine  hexairtinellida  (i.  e.,  having  the  large  i>arenchymal  hexacts  unite<l  in  a  firmly  connected 
framew(»rk) .  Htniy  c<)nsists  of  u  connected  system  of  lal>yrinthine  anastomosing  tul)es,  l)etween  which 
there  is  a  connei^tt^l  interstitial  system  of  int^^rcanals. 

Genns  MABGARITELLA  0.  Schmidt  (1880). 

With  the  single  sjR'cies. 

Margaritella  cceloptychioides  O.  S<'hmidt. 

MnrynrU^Hn  rntop(i/rhioitlfit,  Schniiclt,  1Sm(>.  p.  54.  j>l.  vii,  f\g.  7. 
MnrijnrUfUn  rnlopttjchwUiiH,  Srhiilzf,  1W7.  p.  3.'>1,  pi.  <i.  fi^H.  ;i-S. 

Station  005<>,  nine  fragments,  all  llattene*!  pieces  alwMit  10  mm.  thick,  the  largest  tiO  mm.  wide. 

Only  fragments  have  U'en  wk'U.  Fmm  thesis  O.  S<hmi<lt  infernMl  that  the  body  has  a  shallow 
cup-like  form.  The  intercanals  are  commonly  of  a  cylindrical  shajK^  but  externally  are  more  or  leas 
uniteil  so  as  to  give  rist^  to  the  ma'andriform  furrows  stH'u  on  outer  surface  of  the  sjMuige.  The  furrows 
or  separate  inten-anals  are  covere<l  in   by  a  delicate  dermal   mend)rane    perforated   by  pores  and 
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supported  by  a  reticulum  conipoee*!  of  the  tangrential  rays  of  dermal  pentaet^.  The  pn)jectinjj:  rounded 
ridges  also  seen  on  outer  surface,  between  the  furrows,  are  perforated  by  numerous  small  apertures. 
On  the  inner  (gastral)  surface  of  the  sponge  are  the  moetly  separate,  roun<led  or  elongate,  sometimes 
confluent,  aj^rtures  of  the  efferent  t^nal.**,  which  extend  out  into  the  al>ove-mentioned  ridges. 

tSkehion. — Meshes  of  dictyonal  framework  moi«tly  triangular;  Ix^ams  n>vered  with  fine  tul)ercles; 
nodes  not  thickened;  slender  tut)ercle-like  Ixieges  projecting  freely  on  the  l>ounding  surfac-e.  Dermal 
membrane  contains  roughene<l  pentacts;  tangential  rays  usually  somewhat  dilated  at  the  end,  forming 
a  supporting  meshwork;  proximal  ra4lia1  ray  tapering,  often  no  longer,  or  even  shorter,  than  tangential 
rays,  in  other  cases  longer  (as  in  Schulze's  diagnosi.'*).  Very  similar  but  smaller  pientacb*  are  arranged 
round  the  canals,  the  tangential  raj-s  lying  in  the  canal  wall,  ra<iial  ray  extending  away  from  the  canal 
longer  than  the  others. 

In  the  parenchyma  are  found:  (1 )  Oxyhexasters,  delicate,  variable  spicules;  tenninals,  of  which 
there  may  be  two,  three,  or  four,  somewhat  undulating;  some  of  the  princi(»al  rays  (K-casionally  undi- 
vided.    (2)  Sph^erohexasters  of  variable  i?ize  and  with  a  variable  number  of  terminal  rays. 

Subclass  II.  DEMOSPONGI^  Sollas. 

Order  I.  TETRACTIXELLIDA  Marshall. 

Some  or  all  of  the  scleres  are  tetraxons,  trijenes,  or  desmas. 

Suborder  CHORISTIDA  Sollas. 

Without  desmas.     Megascleres  not  articulate<l  to  form  a  coherent  skeleton. 

Family  TETILLID.€  Sollas, 

Characteristic  megasclere  is  a  protrijene.  Micnjtscleres  when  present  are  sigmaspires,  but  the 
sigmaspires  are  not  infre<|uently  absent. 

Oeniu  CHBOTELLA  Sollai  (1886,  1888). 

Ectosome  is  a  cortex,  excavate<l  by  sulMJennal  cavities,  and  furnished  with  tangentially  <lispoee<l 

spicules. 

Chrotella  minuta,  n.  sp. 
Station  6070,  one  specimen. 

Sponge  body  ovoi<ial,  crjlorless.  6  mm.  long  by  5  mm.  wide,  with  thickness  of  4  mm.,  somewhat 
flattened  on  what  is  probably  the  under  surface.  Surfai-e  covere<l  with  small  c<>nuli,  fn>m  which 
radiating  bundles  of  long  and  diverging  spicules  projeit  to  a  distan(x»  of  800  to  1,600  u.  Cortex,  about 
500  M  thick  and  very  translucent,  is  occupie<l  by  a  single  layer  of  roundeii  sulxlermal  spat^es,  alx)ut 
300  M  deep,  lying  l>etween  the  ra^liating  spicular  bundles.  Cortex  c«>llenchymatous,  deepest  layer 
having  fibnuu**  appearanre,  owing  to  fu.sifonn  cells  running  tangentially.  No  oscula.  Pores,  few  in 
numl>er,  oj^-n  int«>  sulnlennal  cavities. 

ShUtou. — Mega.»^'lt'res.  (1 )  Oxea  fiL«iform,  smr>oth,  2  to  2.5  mm.  V)y  40  //;  etactine  st4)uter  than 
esai'tine.  Spicule  confine^l  to  and  fairly  abundant  in  the  radial  bundles.  (2)  l*n>tria'ne;  rhaUlome, 
2.2  nun.  by  24  //  alH)ve,  tajtering  to  a  very  slender  hair-like  termination  Inflow;  cla<li  200  ^  by  25  // 
at  the  Iw--^*,  tajK'ring  to  a  rM»int.n«»ti(va)»Iy  inrurve<l  at  ajiex;  sagitta  16<) //  with  clionl  240 //;  crmfint^l 
to  and  ni<»st  abundant  spicule  in  the  radial  )»nndk*s.  (.3)  AnatriaiK*;  rhal><lonif,  2  nun.  bv  20 // just 
lielow  cladonie,  then  narn)wing  todiamHc-r  of  S  //,  which  is  pn'servM  clos*'  to  the  linei»«>int;  cla<li  tjO  /i 
in  length  with  chonl  110  //  an<l  sa^ritta  4S  //,  tr)  120//  in  lenjrth  with  <-lioni  220 //  and  sagitta  70 /i; 
cladome  with  api(al  prominence;  contint-d  to  an<l  much  the  lea<t  a))undant  spicult'  in  the  railial  bun<iles. 
(4)  Scattenxi  irregularly  and  in  great  abundancv  thn^ughout  choanosonit*,  l)etween  the  railial  bundles, 
are  small  smooth  isoactinate  oxeas  alnmt  425  //  by  8  //.  Some  of  thes*^  spiruh«s  extend  out  into  the 
deepest  layer  of  the  cortex,  where  they  <Hvupy  a  tangential  or  oblique  iwisition. 

Microscleres.  (5)  Sigmaspire  12  //  long;  abundant  in  (U'niial  membrane  and  throughout  cortex, 
espe<*ially  in  wall  of  sulxlennal  cavities;  common,  but  not  alumdant  thnMiirhout  i-hoanosome. 

The  s[>ei'imen  is  jxissibly  merely  a  young  fonn.  It  is  much  liki'  r.  slmphr  S»Ila.s  ( SoUa**  188K,  p. 
17,  \A.  II,  figs.  1— I ),  differing  chiefly  in  the  presem-e  of  the  abundant  small  oxeas  and  in  the  |M»ssession 
of  conuli.  I^ess  imjxirtant  differenires  concern  the  sizi*  of  the  railial  spicules  and  the  degree  to  which 
they  protrude,  ^d-F.  c.  B.  1900-25 
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Family  STELLETII).E  Sollas. 

MegajK'lereH  are  oxeas  and  orthotriaMies,  or  i>Iagiotri?pne8,  or  dicliotria'nes,  fnxiuently  with  ana- 
triienefl  in  addition.     MicroHC'leree  include  euasters,  Init  never  spirasters  nor  sterra^ters. 

Genm  PILOCHBOTA  Sollas  (1886,  1888). 

*'(")fleule8  usually  distinct.  Pores  in  sieves  leading  into  nulial  incurrent  canals,  which  are  not 
constricted  on  passing  through  the  fibrous  layer  of  the  cortex.  Ectosonie  differentiated  to  form  a 
cortex,  which  usually  consists  of  a  middle  coUenchyniatous  layer,  an  outer  thin  fiY)rous  layer,  and  an 
inner  thicker  fibrous  layer."    There  is  but  one  fonn  of  aster,  and  this  is  a  chiaster. 

Pilochrota  variabilis,  n.  sp. 

Station  6079,  two  speciniens;  station  6090,  three  siKM'iniens;  station  ?,  ten  specimens. 

The  sponges  here  described  resem})le  several  of  Sollas*8  species  (P.  hxckeliy  P.  piwhydermnta.  P, 
jmrpureHy  P.  lendA^nfeUli) ,  but  the  limitations  laid  down  in  Sollas's  descriptions  (1888)  make  it 
impossible  to  refer  my  siHX'imens  to  any  of  theije  8i)ecies. 

Body  spheroidal,  often  flattened.  One  si)ecimen  atta(.*he<i  by  it«  under  surfacx^  oblicjuely  to  coral; 
the  others  free,  many  with  foreign  jwirticles  adhering  to  surface.  Younger  forms  occasionally  found 
with  short  (2  mm.  or  less  in  length)  slender  rhizoidsou  under  surface;  sutfh  rhizoids  l)eing  prolongations 
of  soft  tissue  almost  without  megascleres.  Color  in  alcohol  whitish  or  purplish-brown.  The  lai^r 
specimens  measure  mostly  20  to  25  mm.  in  diameter;  the  smallest,  api)arently  young  forms,  5  to  7  mm. 
in  diameter. 

In  several  of  the  larger  specimens  a  single  large  osculum,  2  to  3  mm.  diameter,  is  present,  leading 
into  a  deep  cloa<*a,  on  the  inner  wall  of  which  the  ai)erture8  of  excurrent  canals  may  be  seen.  Such  an 
osculum  may  l)e  situate<l  in  center  of  uppc^r  surface  or  nearer  one  side,  then  opening  obliquely.  In 
the  attache*!  specimen  one  such  osculum  is  present  on  the  side,  low  down,  l)elow  the  mai^n,  while 
two  other  very  small  oscula,  ap{)earing  as  ajwrtures  in  smooth  membranous  areas,  are  similarly  situated. 
In  one  of  the  large  8i)ecimens  there  are  no  oscula,  but  several  smooth  membranous  areas  on  the  surface. 
In  another  of  the  larger  sjKH'imens  a  single  small  os<*ulum  is  present  in  the  (renter  of  a  similar  smooth 
membranous  arc^.  Most  of  the  young  (small)  forms  are  without  oscula,  but  in  two  cases  a  very  small 
osculum  is  situatefl  in  center' of  upiHjr  surfaire.  All  oscula  are  surrounde*!  by  a  smooth  membranouH 
lK>rder,  narrow  in  the  case  of  the  larger  ones.  Api)earan(X'«  indicate  that  oscula  may  be  oi)ene<.l  and 
closed. 

Pores  of  variable  size,  but  easily  distinguishable  with  lens,  lying  in  meshes  of  the  network  formed 
by  cladi  of  the  cortical  orthotriicnes.  Surface  as  seen  with  lens  may  Ixj  pracrti(»lly  smooth  and 
obviously  jwrous,  or  punctate  with  minute  eh^vations.  Such  elevations  may  be  enlarged,  appearing  as 
areas  of  rounded  polygonal  shapi>,  witli  pores  in  channels  between — this  appearance  more  obvious  to 
eye  than  when  siKmge  is  examine<i  with  lens  or  objective,  since  the  elevated  areas  themselves  are 
lK>rous. 

C(>rtex  in  the  larger  specimens  about  700  //,  in  the  younger  forms  only  500  yu  thick;  fibrous  with 
abundant  densely  granular  cells,  often  in  groups,  in  the  outer  half.  Numen.)iis  sulxiennal  cavities  in 
th(i  deeper  j>ortion  of  cortex  form  a  conspicuous  layer.  These  are  connected  with  short,  wide  (some- 
times rounded)  canals,  which  pass  outward,  branching  near  surface  (often  bifurcating),  each  branch 
terminating  in  a  iM)re. 

tSkclctoN. — Megascleres.  (1)  Orthotriicne;  rhalxlome,  tai)ering  to  a  fine  often  whiplash-liko  end, 
1,350  to  1,7(X)  //  l)y  12  to  24  //;  cladi  100  to  250  //  (increasing  with  length  of  rhalxlome),  slightly  curved 
outward,  then  straightening  or  recurved  near  tij);  center  of  (rladome  depresses!.  (2)  Very  slender 
orthotriicnes  of  variable  size,  probably  young  stiiges  of  the  pnn'eding,  the  cladi  directed  slightly 
forward  so  as  to  give  to  the  spicule  the  plagiotriiene  character;  rhalxlome  tai)ering  to  fine  long  point. 
A  common  size  has  a  rhalxlome  al)out  500  by  4  /i,  cladi  20  to  24  //.  (3)  Anatria^ne  with  depressed 
apex,  rhalxlome  tai)ering  to  point,  1,530  to  2,210  m  by  20  to  24  /i;  cladi  stout,  tapering  to  sharp  point, 
with  length  44  to  84  y/,  and  sagitta  20  to  80  //,  the  sagitta  increasing  with  the  length  of  cladu8,aa 
does  length  of  cladus  with  that  of  rhalxlome.  Cladome  is  thus  comparatively  shallow  or  quite  deep. 
(4)  Oxea  smooth,  tapering  to  sharp  points,  1,020  to  1,600  m  hy  12  to  16//,  with  much  smaller  forms 
of  same  spicule.  (5)  Ectosomal  oxe^s  slightly  curve<l,  168  to  200  //  by  6  to  8  //.  Such  spicules  occur 
scattered  very  8j)arsely  through  outer  j>art  of  cortex,  arranged  vertically  to  surface  ^d  slightly  project- 
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ing.  The  variations  (many  no  <loubt  due  to  differenco  in  the  stage  of  development)  in  the  size  and 
shape  of  the  megas<'leres,  atxjve  indicated,  may  all  Ir*  encountered!  in  the  same  individual. 

In  the  center  of  the  siK)njre,  oxeas  (4)  are  the  only  mega.*ieleres.  Spicules  (1),  (2),  (3),  (4),  all 
radiate  outwani  from  central  porti<jn  a>»  far  lus  the  cortex.  Just  within  cortex  the  cladi  of  the  ortho- 
triaenes  may  be  arranjred  in  conspicuous  concentric  layers,  the  larger  spicules  on  the  outside.  In  other 
sj>ecimens  this  ccjncentric  arrangement  of  the  cladi  is  not  <-unspicuous,  the  orthotriient»s  of  this  region 
not  lK»ing  abundant,  and  nearly  all  comparatively  small.  From  the  interior  separate  spicules  or 
bundles,  containing  each  a  few  rliverging  spicules,  radiate  out  through  cortex  to  surface.  Such  spicules 
are  lai>?e  orthotrijcnes  (1),  accomj»anied  by  anatrijenes  i'^),  with  r»ccasional  oxeas  (4).  Cladomes  of 
the  orthotriienes  lie  ja<t  l>eneath  the  surface.     Anatriicnes  are  fre<juently  foun<l  pn)jt»f!ting  from  surface. 

Microscleres.  (6)  Chiasters  with  a  very  small  centrum  or  none,  the  rays  very  slender,  minutely 
roughened,  and  somewhat  tylote.  Ch<janos4>mal  chia*Jters  have  diameter  12  to  16  fi  and  about  8  rays; 
somal,  diameter  10  to  12  //  and  alxjut  12  rays.  In  some  specimens  the  chia.sters  are  rare  throughout 
the  sponge;  in  other  specimens  they  may  Ije  abundant  in  the  cortex  and  comjiaratively  rare  in  the 
interior. 

Pilochrota  fibrosa  ( O.  Schmidt)  Sol  las  var.  globulariformis,  n.  var. 

Anefmntifihrf^tn.  Schmidt.  1870,  p.  67. 
POochnita  fitn'jMi,  Sollas,  1888,  p.  \>iO. 

Station  6079,  one  specimen. 

Schmidt  (1.  c. )  gave  the  name  oi  Ancfjrui'i  jihrrtsa  to  a  sponge  of  irregular,  incrusting  habitus,  with 
a  clearly  differentiate<l  cortex.  Schmidt  says  the  megasclert^s  are  similar  to  those  of  -4.  feimftlidwima 
Schm.  In  this  latter  s|>onge  (S<.-hmidt,  1K6S.  p.  18;  Taf.  iii,  tig.  9;  Taf.  iv,  fig.  9)  are  found  oxeas, 
anatriicnes  (Anker  **mit  abwarts  gekehrten  Spitzen"),  and  plagiotruenes.  Sollas  (1.  c.)  examined 
one  of  Schmidt's  prei>arations  of  this  sjionge  an<l  di-scovertnl  chiasters,  also  determining  size  of  oxea. 
He  d<^>es  not,  however,  in  his  diagnosis,  mention  the  anatriienes. 

The  Porto  Rico  form,  although  differing  in  habitus  from  Schmidt's  spe<-imen,  agrees  with  it  in 
the  character  of  its  spicules,  and  mu-*»t  therefore  be  identifie*!  as  belonging  to  the  same  species.  The 
specimen  is  spheroidal,  lio  imn.  in  diameter,  with  one  osi^-ulum,  4  mm.  in  diameter,  lea<iing  into  a 
doata-like  cavity,  into  which  effen*nt  cjinals  r>i>en.  Surface  uneven  an<l  almost  completely  covered  with 
broken  piei'es  of  shell.     Color,  re<ldish-br<>wn. 

Skthtun. — Mt»ga.«<*leres.  (1)  Oxea  1.43  mm.  by  0.027  mm.,  smfK»th,  taj^ring  to  {>oints.  (2)  Pla- 
giotriicni^s  very  abundant;  rhaMome  alnrnt  1  mm.  long,  24  //  thick  above,  lx»coming  very  slender 
below,  tai»ering  to  fine  iH)int;  cladi  SO  //  long,  nearly  straight,  tajiering  gradually  to  a  point.  Ana- 
tria*ne  not  abundant;  rhalxlome  alxiut  1.4-')  mm.  long,  16  u  thick  al>ove,  Ijecoming  very  slender  below, 
tafjering  to  fine  jxjint;  cladi  52  y/  long,  sagitta  44  n. 

Microscleres.  (4)  Chiasters  are  abundant  and  alike  in  ectosome  and  choanosome;  total  diameter 
12//;  no  different iateii  centrum;  rays  tylote,  6  to  12. 

Oenns  TRXBRACHITni  Weltner  (1882). 

S|M>nge  pnj<luce<l  into  a  s|M.-<-ial  cloacal  tiil»e,  the  mega.«?<-len's  «>f  which  are  orthfKiia?nes.  The 
i-haracteristic  micri>sclere  is  a  sanidaster. 

Tribrachium  schmidtii  Weltner. 

Trihrnrhinm  M-hmidtii,  Weltner,  1882. 

TribtQi'hium  >frhmi'Uii,  .sollas,  l>%ss,  p.  1,>1.  pi.  xvii;  pi.  XLI,  tijr.  ft. 

Station  6067,  four  sjKvimens. 

S|x>nge  Ixxiy  is  spherui<lal,  5  to  S  mm.  diameter;  cloacal  tuU*  3  to  5  mm.  long.  The  Porto  Rico 
specimens  differ  fn>m  the  tyi^e  a^  descrilnxl  by  S»llas  in  the  character  of  the  somal  tri;enes.  These  in 
SoUas's  description  are  orthotriiem»s,  but  he  mentions  that  '* sometimes  one  or  more  cladi  are  bifur- 
cate" (1.  c,  p.  154);  and  in  the  explanation  of  fig.  17,  pi.  xvii,  he  mentic»ns  that  dichotriH'neso(x:ur  near 
the  l^se  of  the  cloacal  tulie,  but  not  elsewhere.  In  the  Porto  Rico  s))eciniens  the  somal  tria^nes  are 
all  dichotria»nes,  but  in  view  of  the  agreement  in  other  resiK*cts  with  Si»llas's  desi-ription,  it  does  not 
seem  advisable  to  make  a  new  species  on  thl**  evidently  variable  characteristic. 
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Skeleton, — Megascleres:  (1)  Oxeas  about  2.8  mm.  by  34  //.  (2)  Romal  dichotrisenes:  Rhabdome 
about  2.5  mm.  by  68  //  above.  Cladi  stout;  protocladua  about  150  /i  by  68/i;  deuterooladu»  about  170  /i 
by  50  /i  at  bai?e,  tapering  to  point;  deuteroeladi  of  same  spicule  not  always  of  same  length.  Here  and 
there  are  found  dichotritenes  with  rhabdome  much  slenderer  than  in  the  type;  and  with  cladi  longer 
and  also  much  slenderer  than  in  the  type.  (3)  Cloa<%l  orthoditenes,  with  rhabdome  2  mm.  by  25  /i 
above;  cladi  475  ^  long.  No  anatriienes  observed,  although  such  spicules  were  present  in  Sollaa's 
specimens. 

Microscleres:  (4)  Sanidasters  12  to  14  //  long,  are  abundant  in  parenchyma  and  very  abundant  in 
dermal  membrane.  (5)  Sollas  says  **oxya8ters  would  appear  to  l)e  characteristically  absent."  He, 
however,  ol>served  a  single  spicule.  In  the  Porto  Rico  specimens,  a  few  minute  and  somewhat  irregular 
asters  having  a  total  diameter  6  to  8  //,  with  a  small  and  variable  nuinlx?r  of  slender  rays  (chiaster  type ), 
are  present.  In  a  small  percentage  of  the  sanidasters,  the  actint>s  l)ecome  fewer  in  numl)er  and  longer, 
while  the  axis  decreases  in  length.  The  asters  just  mentioned  are,  I  think,  to  l>e  regarded  as 
excessively  shortened  sanidasters. 

Family  GEODIIDiE  Gray. 

Megascleres  include  triBenes.    Characteristic  microsclere  is  a  sterraster. 

Oeiiiii  CAlOinJS  0.  Schmidt  (1868) 

Megascleres  are  orthotrijenes  and  rhalxii;  anatritencs  and  prntrijonca  alisent.  Sterraster  is 
spherical,  and  the  somal  microsclere  a  spherule.     Osculum  leads  into  a  cloaca. 

CaminuB  sphaBroconia  Sollas. 
Oaminui  gphxroconia,  8olIa8, 1888,  p.  214,  pi.  xxvii. 

Station?,  one  specimen. 

Specimen  is  massive,  obconical,  80  mm.  high;  two  oscula  on  upper  surface. 

Skcl^on. — Spicules  in  general  somewhat  smaller  than  in  Sollas's  specimen  (from  Bahia).  Megas- 
cleres: (1)  Strongyle  about  450  to  500  m  by  12  /i.  (2)  Orthotriane;  rhabdome  240 //  by  8  fi;  cladus 
about  148  M'    Microscleres:  (3)  Sterraster  about  44  /i  diameter.     (4)  Spherule,  4  //  diameter. 

Order  2.  CARNOSA  Topsent. 

Sponges  without  megascleres.  Microscleres  present  or  al)sent;  when  i)resent,  they  are  asters  or 
4-rayed  spicules. 

Suborder  OLIGOSILICINA  Vosmaer. 

Sponges  either  entirely  without  skeleton,  or  with  only  stellate  microscleres. 

Family  CHONDROSID^  F.  E.  Schulze. 

With  a  fibrous  cortex.  Flagellated  chambers  oi)ening  by  H])e<;ial  canaliculi  into  exhalent 
cavities.    Surface  8lipi)ery. 

Oeiiiii  CHOKDBILLA  0.  Sohmidt  (1868). 

Bulbous  or  incrusting  sjwnges  with  stellate;  spicules  (spheniKters  associated  in  some  species  with 
oxyasters;. 

Chondrilla  nucula  O.  Schmidt. 

ChnndrilUi  unciUa  O.  St-hmifU,  1862.  p.  89,  pi.  iii,  «»».  22,  22a. 
ChwulrUla  niirula  F.  E.  Schulze,  1H77,  p.  24,  Taf.  ix. 
Chondrilla  nucula  Londenfeld,  18%,  p.  3^1,  Taf.  i,  vi,  viii,  ix. 

Station  6079,  two  specimens  incrusting  Pachyrhalina  amnrnnthus, 

Skektoii. — Spicules  are  spherasters,  esj)ecially  abundant  in  the  cortex  and  accompanying  the 
canals.  In  the  Porto  Kico  forms  (in  one  and  the  same  individual)  there  is  a  considerable  variation  in 
the  details  of  shaf)e,  as  well  as  in  the  size,  of  the  spicules.  S<'hmidt,  for  McMliterranean  forms,  puts  the 
total  diameter  at  27  /i,  with  smaller  sizes.  S<;hulze  and  Ixjndenfeld,  for  Mediterranean  forms,  put 
the  diameter  respectively  at  10  to  20  //  and  13  to  28  /i.     In  the  Porto  Kico  specimens  the  cortical 
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fipiculep  vary  but  little.  Total  (liametor  fnnii  ray  aiH'X  to  ray  a[H?x  w  2H  //  or  i-lose  to  it,  with  a  ray 
leii^h  of  t)  /i.  The  spicule  rfsembles  that  fi>nire«l  by  Schmidt,  rather  tlian  the  other  extreme  present 
in  Schulze*8  s[)ecimen«:  differing  from  the  latter  in  liavinji;  a  lon^rer,  sharper  ray,  outline  <►£  whirh  \» 
not  <"onvex,  but  is  either  9trai};ht  or  slij^litly  mnc-ave.  A^K^ut  nine  rays  are  seen  round  the  e<lge  when 
the  t^uator  of  the  spicule  is  bmujrht  into  f<K'Us. 

In  the  interior  «>f  the  si>onjre  the  spicules  vary  more.  Spherasters  similar  to  thtj»«e  of  the  cortex 
are  abundant,  with  a  ray  length  *i  to  8  //.  Smaller  sizes  of  same  spicule,  down  to  10  //  diameter,  are 
present.  Fonns  with  relatively  larger  Ixxly  an<l  sln>rter  rays  are  also  fairly  common.  In  these,  total 
diameter  of  which  is  12  to  20  //,  the  rays  art*  mere  projections.  2  //  and  less  in  length,  on  the  surface; 
outline  of  ray  straight  or  fretiucntly  <*onvex.  Such  spiculc*s  resemble  th«»s(*  di-^'rilie*!  by  Si*hulze. 
Intenne<liate  fonns  Ix'tween  the  twr>  extn*mes  are  fairly  common;  totiil  diameter,  28  to  82  /i;  ray 
length,  3  to  4  //;  rays  with  straight  or  slightly  concave  outline. 

Order  3.  MOXAXOXIDA  Ridley  &  Dendy. 

Silicious  sjN mires  in  which  the  megas4*lere«i  are  uniaxial. 

Suborder  1.  HADROMERIXA  Topscnt. 

Compact  sponges,  with  skeleton  railiately  arranged,  or  without  onler,  rarely  forming  spiculo- 
filier?,  not  reticulatinl,  and  lu^ually  without  spongin.  Megas<*leres,  monactinal  or  diactinal,  as  a  nile  of 
a  single  kind.     Micniscleres,  when  pn^sent,  s<jme  fonn  of  aster  or  microxt*a,  never  chehe  or  sigmata. 

Family  COPPATIII).^  Topscnt. 

Megas4;lcn's  <liactinal.  Ii<»dy  nuv^sive,  rarely  cyathiform.  Micnisi'leres  alieent,  or  when  pres<»nt 
eua.**ters  with  which  stn.*ptasters  may  U*  a.-N^fK'iated. 

Oenns  COPPATIAS  Sollaa  (1888). 

Mt*ga.<<-leres  arrange*!  i«artly  in  radiating  til»ers,  partly  s4-atten'«l  looeely  in  thechoanoeome;  in  the 
ect<^>s<jme  they  lie  tangentially.     Microscleres  are  euasters. 

Coppatias  solidissima,  n.  sp. 

Station  ♦iOTO,  two  sjx^ci mens,  bith  fragments. 

liotli  frairments  elongiittNl,  tlatteiu^l  Inlx-s,  alwiut  20  mm.  thick  and  twice  a»»  wide,  each  prolonged 
al»ove  into  a  slender  «ligitate  solid  pnM-t'ss.  roundtnl  at  the  end.  Total  length  of  longest  fragment  120 
mm.  (Mcula.  leu  in  nmnUT,  alM)nt  .'>  mm.  diameter,  all  on  one  siile.  Consistency  finn  and  hard; 
surlare  nearly  ^-ovennl  with  inrnistations.  Color:  Kxterior,  dark  slate-brown,  with  tingi*  of  purple; 
••oloriess  within. 

Sulniernial  c;ivities  fairly  well  develoinil.  (iranular  pigment  <vlls  f  brc>wn),  10  to  20  //  diameter, 
are  s«-attenMl  through  whole  IxMly,  bnt  an*  den.«^-ly  erowdiMl  in  dermal  membrane,  and  internal  toil 
for  a  varying  di.«tanee.  in  places  throULdiont  the  thickness  fHHUpitNl  by  the  eortieal  bnishes  of  spicules. 
Pores,  alxjut  4<)  //  «liaineter,  an*  gron|«-<l,  i\»nr  mf  five  t<H^i*ther,  in  small  tran-^^ijarent  iK>n»an*as,  seiiarate<l 
by  heavily  pigmenti-*!  tis>ue.  The  arrang*»nient  is  surh  that  the  pigmente«l  tij^me  forms  a  network  of 
tral>e<Mihe.  (In  this  s|.ecies,  iis  elsi'W  her»\  the  api»earamv  <»f  the  «lermal  membrane  nnL«t  vary  from 
time  to  lime. ) 

Shftt'ni. — Mtv»J*<'leres:  (1  >  Ove:i,  sm<M)th.  S4>niewhat  eurNiMl,  1  mm.  by  28  u.  Smaller  sizes, 
doubtless  youngiT  stages  of  this,  theehief,  spirule.  are  common.  These  largi*  oxeasarearrange^l:  a,  in 
radial  n>rtical  bni.<hes;  A,  fnnn  some  of  the  latt'T,  bundlt^  an*  pnilonge<l  intt»  the  interior;  c,  in 
mmienHL**  loniritudinal  main  bundles,  which  an»  not  very  <listinctly  n»arke<l  off  fmm  one  another,  the 
bmi<lle  arrangement  m<»st  di.stinct  in  transverse  .^^ntion;  */,  scatten*<l  irregularly  through  the  s|)onge 
iMHly.  The  ox«*a  is  (M-casitmally  fouml  with  one  roundeil  end  (stnmgyloxea).  It  is  noteworthy 
that  occasionally  a  triiene  spicule  is  found  pro|K.*rly  place«l  among  the  cortital  oxeatj.     In  looking 
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through  a  number  of  preparations,  I  have  seen  tliree  such  spicules. .  Tlieir  |)osition  possibly  indicates 
that  they  are  not  foreign.  (2)  Small  smooth  oxeas  (raicroxeas  SoHa«),  60  by  3 /i,  are  abundant  in 
the  dermal  membrane,  where  they  are  arranjred  tangential ly;  also  scattered  sparsely  through  interior. 

Microsclerea:  (3)  Minute  chiasters,  6  fi  diameter,  incnisting  the  dermal  membrane  in  great 
abundance.  Similar  but  somewhat  larger  «'hia.«ter8,  8  to  10  /i  diameter,  are  sparsely  scattered  through 
interior. 

In  spiculation  this  species  closely  approa<'lu»s  ('<>p}^Ui(ts  (StfUfiinop^h)  jmrptirais  Carter  (Carter 
1886,  p.  459),  from  Port  Western,  South  Australia.  Carter's  <K^cripti(>n  does  not  include  details  as  to 
distribution  of  spicules. 

Family  TETHYII).4:  Topsent. 

Body  spheroidal  or  massive,  with  radiately  arranged  skeleton,  and  a  more  or  less  differentiated 
ectosome.     When  microscleres  an*  prt^sent,  the  chief  micros<*lere  is  some  form  of  euaster. 

Oenas  TETHTA  Lamarck  (1815). 

Ectosome  differentiate<l  into  a  well-develoiKHl  fibrous  cortex.  Mt^gascleres  are  fusifonn  strongy- 
loxeas.     Microscleres  arc  euiistcrs  <>f  two  kinds  (sphenisters  and  chiasters). 

Tethya  seychellensis  (E.  1*.  Wright)  Sollas. 

Alemo  HrifrhrUcnsiM,  E.  P.  Wripht,  1H81,  p.  13,  pi.  i. 
THhya  ^i/rhcll/'itsiM,  Solla>»,  18m«.  p. 427.  pi.  xi.iv.  figs.  1-6. 

Ensena<la  Honda,  Culebra,  one  si)eiMmcn. 

Sponge  more  or  less  spherical,  attacluMl  or  free,  surface  conulose,  conules  sometimes  appearing  as 
wide  polygonal  plates  witli  denticulated  margins.  Oscules  one  or  more  in  numl)er;  j>ores  in  sieves, 
situatcHl  in  the  depressions  between  the  conules,  leading  into  extensive  intercortit^l  cavities  (Sollas). 

Skeh'ton. — Megascleres.  (1)  ]>argc  strongyloxcas,  1.2  to  1.5  mm.  long,  with  diameter  20  to  24 /i. 
Similar  smaller  spicules  of  varying  size  <lown  to  1500  by  4 ;/  are  abundant. 

Micro.«('leres.  (2)  Cortical  sphcra,stcr,  40 //  diameter.  (8)  Somal  chiaster,  8  to  10 // diameter. 
(4)  (^iK^anosomal  aster,  with  a  ray  length  20  to  28//. 

Tethya  lyncurium  (Lin.)  Uunarck. 

T>1h yah/ murium,  S(>llrt>,  ISHs,  p.  j:i'»,  pi.  xi.iil.  fl^s.  \S-\f<:  pi.  xi.iv.  tip*.  17-11). 

Playa  de  Ponce  light-house  reef,  llirec  spc<Minens;  Ponce  rtvfs,  two  specimens. 

HcKly  spheroi<lal,  attache<l.  Diameter  of  specimens  15  to  22  mm.;  small  oscula  present  on  some, 
absent  on  others.  Bu<ls  on  some  of  tlie  specimens.  Outer  non-fibrous  part  of  cortex  800//,  inner 
fibrous  part  650  //  thick. 

Sh'Ieton. — Megascleres.  (1)  Large  strongyloxeas,  1.2  nnn.  by  20 //  to  L4  mm.  by  28//;  oxeate 
end  rounded,  though  often  <juit('  small.  E.*4sentially  similar  spicules  of  varying  size,  down  to  340  bv 
4  //,  are  alnindant;  in  thesmalh»r  forms  the  oxcati'  end  is  shar}>-point(»<l. 

Microscleres.  (2)  Cortical  spherastcr,  72 // diameter.  (8)  Somal  and  ch(»an<»soinal  chiaster,  12 to 
16  //  diameter. 

Oenas  TUBERELLA  Keller  (1880). 

Without  a  fibrous  cortex,  and  without  microscleres.  C/hief  mega^K-leres  are  fusifonn  strongy- 
loxeas, with  small  strongyloxea*^  at  the  periplu*ry. 

Tuberella  aaptos  (().  Schmidt)  Toj)sent. 

Ancfmna  aaptos,  O.  Schmidt,  186-1.  p. :«.  Taf.  i  v,  fig.  11. 
SuherHfa  aaptm*,  Ijondenfeld,  18%.  p.  140.  Taf.  vii,  xii. 
TuJlxreUa  iwptos,  TofKsent,  1900,  p.  28.%  pi.  viii. 

Mayaguez  Harbor,  one  specimen. 

Body  is  massive,  higher  than  broad,  (»0  by  ;i5  mm.,  attached  below  to  coral;  subdivided  above 
into  two  short  1o1h\s  one  with  small  (nearly  closed?)  terminal  osculum  opening  into  a  short  axial 
cavity.  Surfa<'e  smooth  or  coveriMl  with  short  papilhe.  (>>nsisten(ty  firm  and  fleshy.  Color:  Surface 
of  siH'cimen  very  dirty;  clean  j)arts  light  brown.  In  a  gross  section  peripheral  layer  is  slate  colored; 
interior  light. 
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Skehto)). — Strong  gpiculo-fiben?  alx)ut  0.5  mm.  tliick  course,  at  oblique  angles  in  vertitral  axis  of 
bo<ly,  thmugh  interior;  breaking  up  5  mm.  or  thereal)outK  from  surface  into  Hinaller  bun<lles,  which 
radiate  out  to  the  surface.  These  fil)ers  cn^ss  frequently,  fusing  at  the  jHjints  of  intersection,  and  thus 
give  rise  to  si-attereil,  sometimes  star-like,  centers,  fR»m  which  the  fillers  seem  to  nuliate.  The  outer 
smaller  radiating  bumlles  fre<|uently  (always?)  arise  from  |>eripherally  .»*ituatiHl  nodal  iM>ints  of  this 
sort.  Abun<lant  si-atteretl  spicules  lie  U*tween  the  tilvrs  and  peripheral  bundlt»s.  At  the  surface  are 
closely  set  diverging  bundles  of  small  stnjngyhjxeas. 

Megascleres.  ( 1)  Chief  spicule  is  a  smooth  fusiform  strongyloxea,  l.o  nmi.  by  40  u  or  thereal)outs; 
stn>ngylate  end  greatly  uarrowe<l.  Smaller  stages  in  development  of  the  same  spicule  are  found. 
Oct^sionally  oxeate  end  is  njundtM,  spicule  lx?coming  nearly  isoactinate.  (iM  Strongjloxeas  of  al>out 
same  size  as  (1),  not  fusifonu;  with  l)asal  end  numded  but  not  narrowe<(,  and  with  tai>ering  end  also 
rounde<l  at  aiK»x;  not  common.  Both  (1)  and  (2)  make  up  the  ti]>ers  and  jieripheral  bundles,  ami 
are  also  found  Si-attere<i.  (3)  Small  strongyloxeas,  fre<|uently  alx>ut  .^)  by  7  //,  with  liasal  end  roundeil 
not  narrowe<l,  make  up  the  surface  brushes;  also  scattered!  in  interior,  together  with  smaller  slenderer 
fonns,  prol>ably  stages  in  <leveloi>ment  of  same  spicule. 

Suborder  II.  HALICHOXDRIXA  Ridley  &  Dendy. 

Typically  noncorticate;  skeleton  usually  reticulate;  megas<*leres  usually  either  oxeas  or  styles. 

Family  HOMORRHAPHII).€  Ridley  &  Dendy. 
Megascleres  all  diactiual,  either  oxeas  or  strongyles;  no  microsi'leres. 

Subfamily  RENIERINiE  Ridley  &  Dendy. 

The  spicules  may  In*  uniteil  together  by  a  small  projxirtion  of  sjiontfin,  but  are  never  completely 
envelo|x?d  in  it. 

Oenm  PETB08IA  Yoimaer  (1885). 

Sfxinge  usually  hanl:  skeleton  more  or  U*8S  confiL«etl;  spicules  oxeate  to  stn»ngylatc,  [tacked 
together  in  tracts. 

Petrosia  halichondrioides,  n.  sp. 

Station  (>079,  one  spe<-imen. 

SiMHige  a  cake-shap>e<l  fnigment,  alDout  50  mm.  diameter,  with  a  thickness  of  15  mm.;  outer  surface 
convex  and  l>earing  one  small  excentrically  plact^l  osc'ulum  3  by  1.5  mm.  Surface  even  and  slightly 
pihxse.  Consistency  very  <len.**e  and  firm,  though  not  hanl;  sjMmge  l>ecoming  hanl  and  brittle  on 
<lrying.     Color:  Kxterior,  ch<K'<jlate-bn»wn:  interior,  somewhat  lighter. 

Canal  system  of  such  a  charaeter  that  the  sjM»nge  ImmIv  is  dividi*^!  into  traln^'ulie  of  a  mon»or  less 
uniform  width  (c«Mnm«inly  alM»ut  IK)  //).  the  canals  l)etwtvn  InMUg  jis  wide  or  wider  than  the  tral)eculie. 
In  the  su[K*rticial  region,  the  traln-cuhe  and  intervening  (^anals  in  H.>me  placets,  but  not  universally, 
run  more  or  less  vertic:illy  to  the  surfa«v;  in  the  interior,  they  pursue  a  meandering  course.  Spicules 
in  the  tralxn-uhe  form  tnu'ts  (scanvly  !»nn<llt»s).  which  are  vaguely  deline<l,  lH»cau.st»  the  spicult*s  are 
so  l«K)Hely  packe<l,  without  jK^nvptible  siM»ngin.  The  tnicts  vary  in  thicknt»ss  an<l  <listinctnt»ss,  the 
larger  ones  sometimt»s  nnming  mon»  or  less  vertii-ally  to  the  surface,  again  pursuing  a  tangential 
course.  Following  the  ana.'^tomoses  of  the  meandering  tral>ecube,  the  tract»»  of  gpicidt»s  form  a  quite 
irregular  and  vaguely  tletine<l  reticulum.  The  tracts  o!  spicules  in  the  tral*ecul;e  of  the  suix*rticial 
region  pass,  often  very  obliquely,  into  vaguely  Oetine^l  bruslu*s  of  spicules  which  [»n>ject  nulially  from 
the  surface. 

Dermal  membrane  indistinctly  differentiate* I  fn»m  subja<t»nt  ti:*»ue,  i>erforateii  by  numerous, 
diffa«<ely  scattere*!,  n.»unde<l  |H»res  al>out40  //  in  diameter.  The  spit-uk*  lying  l>etween  the  [>ores  give 
rist»  to  a  l«H»se  reticulum.     These  spicules  are  merely  the  outermost  layer  of  the  main  skeleton. 

Spirulfx  are  slemler  for  a  IVtmxia.  ()xeal60  //  by  4  to  5 //,  smo4»th  and  slightly  cur\'e«l;  very 
commonly  somewhat  irregularly  l»ent  in  the  midtile,  or  sometimes  with  a  slight  promiuence  at  that 
point. 
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On  comparing  this  njiecies  with  a  more  typical  PeirosUij  such  as  P.  (Srhmidtia)  aulopora  Schmidt, 
we  find  that  tlie  regularity  of  arrangement  in  the  canal  system  and  skeleton  of  the  latter,  produced  by 
the  crossing  of  radial  and  tangential  canals  an<l  spicule  bundles,  is  al)sent  in  the  Porto  Rico  species. 
Again,  in  the  latter  the  spicules  are  much  less  closely  l)ound  together  to  fonn  bundles,  and  the  canals 
scparatmg  the  tral)ecul}e  are  not  so  wide.  HeniH.»  P.  hnlichmdrUndeif  is  the  denser  of  the  two  species. 
The  loosely  arrange<l  spicules  of  the  Porto  Rico  sj-XH-ies  suggest  a  close  altinity  with  Hcdichondria, 
The  spicules  of  the  Porto  Ritx)  form  are  slendert»r  than  in  P.  auh}}tmi.  In  a  si>et;imen  of  the  latter 
specues,  in  the  Must^mi  of  Comi>arative  ZtK>logy,  the  oxea  me-asures  152  by  7  to  8  ;/,  is  smooth,  sharp- 

pointwl  (with  exceptions),  and  somewhat  curviMl  or  l)ent  at  the  middle. 

• 
•      Oenni  FOLIOLINA  0.  Schmidt  (1870). 

Sponge  a  hollow  stem  with  horizontal,  lamellate  processes  embracing  the  stem.  Upper  end  closed. 
Oscula  absent.  Texture  loose,  siMingy.  Spicules  rather  stout  oxeas,  which  fonn  polyserial  tracts  as 
well  as  a  network.  Trm^ts  ilevelopi^l  esptn-ially  in  the  stem,  though  also  nuliating  out  into  the 
pr«K*esses. 

Foliolina  peltata  O.  Sc^hmidt 

FitlhJina  jtfltnta,  (».  S<'hiiii(lt,  1J<70,  i».  42,  I>1.  iv.  liK-  4. 

iStation  00(57,  seven  si)tH'imens. 

One  sjjei'imen  nejirly  iK'rfwt,  120  mm.  long,  with  stem  <liameter  of  6  mm.;  radial  length  of  lateral 
processi^s,  7  to  10  mm.  Processes,  of  which  there  are  six  in  this  si)ecimen,  are  at  upper  end  of  stem; 
lower  end  broken  acToss,  ojK*n.  There  are  six  other  fragmentary  s])ecimens,  in  three  of  which  the 
stem  divi<les  near  upper  end. 

The  lamellate  apjwndagt^s  are  flattene<l  hollow  1o1k»s  into  which  the  axial  travity  of  stem  is 
proitniged.  Api>endage  convex  alK>ve,  concave  Iwlow,  and  monj  or  less  inciseil  round  the  margin. 
The  only  ]K>n»s  visibh^  are  on  lower  surface  of  api>endages. 

SkMon.  Oxea,  .S20  by  10  /i,  somewhat  curve<l  or  iKMit  in  the  middle,  rounding  off  at  each  end 
to  a  sharj)  point.  Wall  of  the  stem,  which  is  firm  and  0.5  nim.  thick,  is  supporkM.1  by  a  dense  renieriue 
reticulum  st  rengthencHl  internally  by  i>olyKTial  bundlt^s,  which  cross  so  as  to  ] mn luce  a  C(>ar8e  network; 
suiHjrlicially  arme<l  with  projecting  spicules.  Skeleton  of  lower  wall  of  api^emlage  consists  of  a  reticu- 
lum strengthened  internally  by  nuliating  bmidies  of  spicules.  UpjH^r  wall  suj)i>orte<l  by  a  reticulum, 
without  the  bundles;  outer  surface  armed  with  pr(.»jecting  spicules.  Cavity  of  \o\ye  contains  a  good 
deal  of  san<l.     Soft  parts  <.>f  this  intA^resting  s]H)nge  have  l)een  almost  completely  mairerated  out. 

Subfamily  CHALININiC  (CHALINEiC)  O.  Schmidt. 
SjKUigin  unites,  usually  envelops,  the  spicules  so  as  to  give  rise  to  a  distinctly  fibrous  skeleton. 

Oenui  PACHTCHALINA  0.  Bohmidt  (1868). 

N(»t  tubular;  skelettm  (!ompose<l  of  stout  filn^rs,  containing  numerous  sj)icuU»s,  arranged  in  several 

rows. 

Pachychalina  mollis,  n.  s]>. 

Station  6072,  ten  spotnmens;  stiition  r>07r),  one  sj)ecimen;  station  ()07t»,  two  spivimens. 

Si)onge  \xH\y  branching  from  the  biise.  Branches,  which  themselves  may  divitie,  subcylindrical^ 
long,  8  to  15  nun.  diameter.  Surface  nearly  smooth.  Consistenc^y  compressible  an<l  elastic;  rigidity 
insuflicient  (in  the  wet  8])ecimen)  for  the  Ixxly  to  stand  erect;  Inxly,  on  <irying,  be(X)mini;  stiff  and 
capable  of  standing,  retaining  its  elasticity.  Oscula  2  to  8  nun.  diamet^'r,  arranged  on  one  side  of  the 
branch  in  a  not  strictly  unis^^ial  row,  conunonly  10  U)  15  nnu.  ai>art.  Height  of  a  sjKKdmen,  from  base 
to  tip  of  longest  bran(;h,  400  nun.  C^olor,  grayish-brown,  but  with  abundant  trac^js  of  purpUsh-redy 
probably  the  natural  color. 

Sh'ktjon. — (/haracteristic  s])icule  is  an  oxea,  about  140  by  7  ;/,  slightly  curveil  and  terminating 
suddenly  in  points.  Oxea  (xrasionally  straight;  rarely  with  one  end  stningylate;  still  more  rarely, 
with  one  end  strongylate  and  the  other  tylote.  A  slender  mo  I i filiation  (stage  in  the  growth?)  of 
the  characteristit"  oxea,  present  in  some  abun<lanci*;  140  by  2  to  W  //,  with  tai>itring  ends. 
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Arrangement  of  spicules  in  lxi<ly  complex  an<l  irregular.  Spiculo-fil>en<  fairly  al)un<lant,  20  to  40  /< 
diameter,  spiculei*  crowdetl.  Most  coiL^picuous  fibers  (primary)  extend  vertically  t«»  surface;  others 
cut  these  at  a  varying  angle;  others  curve,  following  course  of  i-anals.  In  addition  the  jKirenchyma 
contains  spicules  in  part  8i^ttere<l  without  order,  in  j^art  arrange^l  in  unb^rial  or  slender  {Mjlyserial 
tracts.  Such  tracts,  together  with  the  scattereil  spicules  and  spiculo-tilK.*rs,  give  rise  to  an  irregular 
meshwork;  mesh  varying  greatly  in  sliai>e,  fre<iuently  with  diameter  e«iual  to  the  spicule  length. 
Spongin  pale,  not  forming  a  distinguishable  sheath  over  larger  spicuh^filxTs  (nee«ls  to  lie  <leniongt rated 
in  glycerin). 

In  the  dermal  membrane  similar  8piculo-fiben>,  20  t4>  80  //  diameter,  make  a  close  meshwork; 
meshes  rounded  and  commonlv  150  to  350  ^  diameter. 

Species  closely  akin  to  P.  megnlorrhaphis  R.  A  D.  (Ridley  A  I>endy,  1887,  p.  2:V.  pi.  v);  also  to 
P.  lobata,  var.  Ritlley  (Ridley,  1884,  p.  404). 

Pachychalina  sjnaranthuB  ( Ihichassaing  et  Michelotti). 

Phorbat  amamnthHt,  Dueha.ssaing  de  FoiibiVKsiii  ft  Michelotti.  1»^,  |i.  92.  pi.  xxi. 
Phurha*  amaranthu*.  Carter,  1>*S2,  p.  287. 

Station  (3079,  three  sj^ecimens. 

Spongt*  more  or  less  cylindrii-al,  branching  from  an  attache*!,  sometimes  creeping,  base;  branches 
often  bent.     Diameter,  10  to  20  mm.;  length  of  longest  branch,  150  nnn.     Color,  purplish  bn>wn. 

Surface  covere<l  with  numerous  slender  ccmuli,  2  to  3  mm.  high,  projecting  outwanl  antl  upward; 
conuli  in  lower  part  of  Inxly  l)e<*oming  smaller,  less^  abundant,  pn>jt»cting  outward.  Dermal  membrane 
gui)i>orte<i  by  a  skeletal  reticulum  with  meshes  sufficiently  c<»arse  to  lie  easily  seen  with  the  eye  when 
the  port-s  are  oj>en.  r)ermal  membrane  overlies  abun<iant  .*«ub<lennal  spa<t»s  or  canals,  and  through  it 
the  sp«»nge  tissue  se^iarating  such  simces  may  l»e  seen  as  a  coarse  reticulum,  surface  of  the  sjKmge  thus 
a<'<iuiring  an  areolar  appearance.  This  areolar  ap]>earance  may  be  abt«ent  in  certain  ]iarts  (is  alisiMit 
over  nearly  whole  surfa<v  in  <me  si>ecimen  );  dermal  membrane  api»earing  imperforate  to  the  eye,  and 
c<jncealing  the  internal  arrangement  of  canties  and  trabe<*uhe.  Dennal  membrane  in  such  plai'es  shows 
under  the  micn>scope  but  few  i>ores;  and  the  ap|)earance  of  such  parts  is  therefore  proliably  tlue  to 
closure  of  the  i>ores,  and  not  to  greater  age,  as  Carter  ( 1.  c. )  lielievetl  was  the  case. 

Si-atten-tl  abundantly  over  the  surface  are  deprej*?ed,  mon»  or  les**  cin'ular.  areas,  alK)ut  2  mm. 
diameter,  each  consisting  of  a  contiimous  membrane  perforate*!  in  the  <"enter  by  a  small  aperture.  On 
or  in  the  membrane  are  scattt»re«l  san<l  grains,  foraminifera,  broken  jneces  of  foreign  spicules,  together 
with  many  spicules,  most  of  which  are  foreign,  arrangi**!  radially.  The  physiologi<*al  signifi<-ance  of 
such  membraiioa**  areas,  which  an*  present  in  other  chalinine  sponges,  demands  further  study.  OtiK'ula, 
for  the  most  i>art  about  8  mm.  diameter,  are  abumlant  over  the  upper  snrfatv:  a  few  present  on  that 
part  of  the  surfatv  which  liK>ks  down.  Inner  mai«  of  IxKly  coarsely  jMinins:  in  section,  total  canal 
area  visible  to  eye  is  greater  than  the  sjtonge  ti.«*sue  seen.  Consisteney  tinii,  but  \^n\\  moilerately 
conipn*ssible  and  ela.'^tic. 

Shh'tnu. — (1)  Chanu'teristic  spieule  is  an  oxea.  200  to  220  //  by  ♦>  to  7  //,  slightly  curve«l  or 
S4»nit'what  lient  in  the  mi<idle.  and  gra«lually  |M»int<*d.  (2)  Much  slenden*r,  rhaphi<l-like  oxeas  are 
abundant,  IHO  by  2  n,  or  somewhat  smaller;  slightly  rurve<l,  iKi-asionally  in  an  undulating  fashion, 
and  with  ta|»ering  jM>ints.  Transitional  fonns  lietween  (1)  an<l  (2)  an*  found.  -\  nxMlitication  of  the 
characteristic  sjMcule  is  fairly  abun<lant.  in  which  one  end  is  strongylate. 

In  the  dermal  membrane  spicuio-lil>ers,  diameter  of  which  varies  greatly.  ln»tween  20  and  250  «, 
form  a  <*oarst»  reticulum;  meshes  (*oinmonly  200  to  500  u  diameter,  irregular,  but  siunetimes  rt-ctangidar. 
From  the  strands  of  this  reticulum  tufts  of  spicules  prr>ject  outwanl  at  short  intervals.  Such  tufts  are 
alH^ut  a  spicule  in  length,  and  mon»  <iften  (X)nsist  of  a  very  few.  alfout  3  to  H.  spicules;  sometimes 
stouter,  containing  a  dozen  or  more  spicules.  In  the  interior  similar  spirulo-fil)ers  fonn  an  irregular 
reticulum,  meshes  varying  in  size  greatly.  Free  spicules  are  scattenil  in  some  number  thnmgh  i»aren- 
chyma,  and  a  few  such  lie  in  the  dennal  membrane.  Si>ongin  very  i»ale  and  wanty,  not  fonning  a 
di.^^tinct  .»*heath  for  the  spicuIo-fil)er,  although  a  thin  film  probably  extends  over  surf a«v  of  the  fiU»r. 
This  tilm,  in  a  glycerin  mount,  is  obvious  in  places,  particularly  in  the  angles  l»etween  bundles  and 
over  projecting  sejiarate  spicules. 
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Pachychalina  rubens  (Pallas) 

Amphim((hm  nrfmrr/nrnx,  DueliasMainf?  <le  FoiibreHsIn  et  Miclielolti,  1M64,  p.  79,  pi.  xiv,flg.2. 
C/inlinn  rtilteu*,  Cartor,  1882;  p.  27G. 
Etu'fialhtopitis  ruln:nit,  IjCiulonfeld,  1887,  p.  744. 

Playa  de  l\)n(*e  light-houne  ret^f,  one  speciinon;  station?,  one  ppocimen. 

Form  variable,  but  often  "exten<l(Mi  into  lonj;  procenHen  (tharacterize^l  by  large  roand  vents. 
Texture  finn,  rt^Hilient.  C()lt)r  dark  or  light  friin.'on-re<r'  (Carter).  Thickly  set,  rounded,  stquarinh, 
or  ix)lygonal  sulnlennal  8|W/es,  which  are  continue*]  dirtH'tly  into  canals,  give  the  surface  a  i)orous 
appearam-e.  In  places,  i>arti<^ularly  at  the  upix»r  end  of  s|)e(!inieus,  these  sjiaccwi  have  the  linear 
arrangement  shown  by  l>uchassaing  et  Michelotti  (1.  c,  pi.  .\iv,  fig.  2),  the  tissue  lx'twt?en  the  spat^ee 
corre^six)nding  to  tiie  "nervurt»s."  Interior  exciivateil  by  large  (ravities,  aUnit  as  wide  as  the 
conij>aratively  solid  tissue  separating  them.  Margin  of  the  a*vula  ("vents")  nt»t  usually  elevated  as 
in  Carter's  s|)e<ainens,  but  Jis  a  nile  forming  a  sharp  inwanlly  pn.)je<'ting  e^Ige. 

Skeit'toii. — The  oxvoi*  measure  commonly  aln^ut  UiO  by  4  //.  In  the  spiculo-fil)ers  the  spicules  are 
not  arrange*!  very  comi>actly,  not  lilling  the  liber.  Main  fillers  (vertical  U>  surface*)  commonly  aYH)ut 
100  /I  thick,  with  spicuK^  in  aUnit  eight  rows;  conntH'tives  60  ;<  and  less,  with  s])icules  in  six  or 
fewer  rows.  Regularity  of  mi»shwork,  fornuHl  by  main  and  (connecting  fillers,  is  interfered  with  by 
munerous  spicules,  scattere<l  in<iivi<lually  or  in  slender,  l<K»se  tracts  (in  both  (tases  surrounded  by 
sjHingin),  which  irregularly  sulxlivide  the  mesh.  Sixingin  of  spicuh)-fil)er  abundant,  though  j^ale. 
Skeletal  meshwork  close;  meshes  with  rounde<l  corners  (glyt^rin  ]>reparation),  and  about  twice  width 
of  intervening  filH»rs.  Meshes  of  dermal  reticulum  s<]uarish  or  ]M)lygonal,  alxnit  170  //  diameter; 
dermal  fillers  lying  over  the  sulMiennal  spaces  slenderer  than  thost*  over  intervening  regions. 

Pachychalina  areolata,  n.  sp. 

Station  6088,  one  spetrimen. 

SptH'ies  evi<lently  very  close  to  /*.  nnuiranthus  I),  et  M.  A  larger  uumlnT  of  sjiecimens  may  show 
transitional  forms. 

S|M)nge  Ixwly  a  flatteneil  mass  rising  up  into  lol>es,  some  of  which  an*  digitate,  others  compressed. 
Thickness  of  lolies,  and  likewise  of  conne<'ting  liasal  jxirtion,  varies  fnim  10  to  20  nun.  Conuli  absent. 
Surface  sm<M>th  and  coarsely  reticular:  studded  with  circular  membranous  arejv«,  1.2  nun.  in  diameter, 
I»erforate<l  in  the  (tenter.  <)s<*ula  8  to  5  mm.  diameter  abundant,  at  or  near  ends  of  lolies,  on  lateral 
surface  of  digitate  lolies,  on  edges  of  fiattene<i  loin*.  OsiMila  ojhmi  into  large  single  undivided  (^nals, 
which  in  many  cases  extend  for  some  distance  into  Innly  of  s|x>nge,  which  is  nevertheless  not  tubular 
(siphonochaline).     Consistency  firm,  but  compressible  and  elastic.     Ah'oholic  sin-cimen  colorless. 

Interior  extremely  jH»rous,  as  in  PttrhijrhaVnut  (imnranthns.  Dirwtly  lK»neath  dennal  membrane  is 
a  single  and  fairly  regular  layer  of  roundc<l  sulHleruml  spaces,  alwiut  1.2  nun.  in  diameter,  sejiarated 
by  narrow  vertical  traliecuhe  of  spi<*ulo-filH*r,  which  sup|M»rt  the  dennal  membrane.  Owing  to  the 
coarseness  of  dermal  reticulum,  these*  tral>eculje  may  Im^  s<H.»n  in  surface  view.  Pores  in  meshes  of 
dermal  reticulum  rounde<l,  50  to  Ii50 //  <liameter;  al)Si»nt  in  some  of  the  meshes. 

Skrli'lon. — Spicules.  Oxea  smooth,  slightly  curve«l,  taiH'ring  to  shar]>  pointr^,  200  by  8;/;  occiision- 
ally  rounded  at  one  end.  Very  slender  rhaphid-like  oxeas,  160  )>y  2  //,  are  found;  transitional  forms 
lietween  these  and  the  ty])icid  spi<'ule  common. 

S{K)ngin  of  spiculo-fiber  abundant,  containing  numerous  ami  not  very  comfiactly  arranged  spicules. 
Fillers  in  general  coarse,  of  variable  diameter,  often  about  140//,  though  varynig  from  80  to  425 /i. 
Except  in  the  iierijiheral  n*gion  when*  there  are  filK»rs  vertical  to  surface  with  some  transverse  connec- 
tives, fillers  form  an  irregular  and  c<)arse  netw(»rk.  Abtmdant  frt*e  spicules  scattert*d  through  the 
I>aren(!hyma. 

Su])porting  ri'ticidum  of  <lermal  membrane  consists  of  spiculo- libers,  like  those  of  interior,  of 
varying  thickiK»ss,  often  (M)  to  70//,  forming  nu»shes  alHiut  <>(H)//  in  diameter.  Meshes  sometimes  sub- 
divided liy  one  <ir  tw<i  slender,  <iften  uniserial  fibers.  Tufts  of  s]iicules  unittnl  by  some  homy  matter 
and  usually  less  than  a  single  spicide  in  length,  ]irojeet  outwards  at  fnM|uent  intervals  from  dermal 
reticulum.  The  iierforateil  cir<*ular  membrantius  areits,  relernHl  to  aliove,  are  loade<l  with  sand  grains 
and  spicules,  many  of  the  latter  Iw'ing  foreign  fragments. 
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Pachychalina  aiirantiaca  (I>endenfel<l )  Dendy,  var.  dura,  n.  var. 

Qculoclmlina  niimntuutt,  Len<lenf**l<l.  ISsT.  p.TCs. 
Pachychalina  nurnutincn.  Dcndy,  IV^l.  p.  241. 

Station  (5079,  one  sjKtrinien. 

Bo<ly  <ligitato  and  branched.  Total  height,  90  mm.;  «liameter,  8  to  15  mm.  Snrfare  «n<x)th. 
Abundant  :<mal I  HulKlernial  cavitic»?«.  No  osM-nla.  Pores  where  open,  round  and  60  to  80 // diameter. 
rv>/w»x//'/ir//  rent  firm.     Color,  light  brown. 

Shhtoii. — Spicules.  Oxea  160  to  2tX)  ]>y  4  //,  smooth,  slightly  curve<l,  and  8har{>-])ointe<l.  Very 
slender  young  stages?  of  «inie  spicule  common. 

Stout  longitudinal  gi»icul«)-til)en?,  IJJO  to  170  ;/  thick,  lie  in  axis  of  UhIv.  From  these  equally 
stout  branches  cur\'e  outwanl,  dichotomizing  mort*  or  less  as  they  go,  toward  surfa^^e;  just  below  which 
they  exjMind,  breaking  up  into  radial  tufb«.  The  tufts  are  conne<n<Hl  by  tangential  filx^rs,  which 
supjM^rt  the  dermal  membrane.  Connectives  present  iKith  lietween  longitudinal  and  radial  main  filn^rg, 
tninsverst*  or  oblique  iK)lyserial  bands  always  short,  slen<ler  or  alx)ut  as  thick  as  main  filx?rs.  In 
places  pro|)er  ci»nnt»ctives  <'Jin  not  U*  said  to  exist,  the  main  filK?n»  here  Inking  so  closelyapproximateii 
as  to  fiLse.  The.  conniM-tives  for  the  most  i>art  are  plaitil  at  such  varying  levels  that  the  mesh  work  is 
irregular.  In  places,  however,  they  fonn  cr^ntinuous  lines,  which  may  Ih.»  apj»roximately  straight  and 
parallel  to  surface;  or,  when  «leeiK'r  in  interior,  cur\'ilinear  ami  arching  fn»m  surface  to  surface  across 
the  branch.  Meslu^  ver\'  coarse,  and  as  a  nile  much  longer  than  wide.  Filers  thickly  pac*ke<l  with 
spicules;  spicules  also  strewn  in  great  abundance  between  the  filH»rs.  (Thick  slices  from  which 
parenchyma  has  V)een  removeil  with  i»«>tash  particularly  useful  along  with  onlinary  sections.) 

Dennal  memV>rane  in  addition  to  the  mdial  tufts  contains  abumlant  tangentially  strewn  spicules, 
es|>ecially  noticeable  where  i>ores  are  clf»seil.  The  tangential  lil»ers  above  allude<l  to,  which  lie  directly 
lieneath  and  supi>«>rt  the  membrane,  are  about  50  u  thick,  and  of  same  charactei  as  fillers  of  interior; 
meshes  ini'loscni  by  them,  jx^lygcmal,  fre<piently  triangular,  and  al>out  170  //  wide. 

Oeniu  BIPHOHOCHALINA  0.  Schmidt  (1868). 
Tubular  forms;  tul>es  sm(»otli  Utth  inside  and  <»ut,  each  with  a  large  o|H*nimr  at  the  summit. 

Siphonochalina  procuxnbens  (Carter)  IVndy. 

P^ifvitutruln  itrttcnmb*  n*  Cartor,  1S(<2,  p.  «»:V>. 
SipftomtcfiiUhin  iintrumltmif  iK-inly.  ItW,  p.  ItVi. 
SiphoutH^fiiih'un  itntcumbrn*  iX-mly.  1J<91.  p.  245. 

Station?,  one  si»ei*imen. 

S^Miiiirc*  a  rejient,  compressi**!,  cylindrical  ma^,  n<.»t  excavaterl  by  a  ^/h//;/m«/»m  cavity;  liearing  a 
numljer  of  short  vertiitil  intlateil  os<Milar  tulK*.-*.     SjKH-imen  ma<vrateil;  ^kelet<m  light  amljer  color. 

Shhtou. — Spicules  slightly  <'urve«l  oxejis,  alxnit  75  by  4  //.  *'The  skeleton  is  a  beautifully  sym- 
metri<'al,  n*<*tangularly  meshetl  reticulation  of  st«)Ut.  horny  lil»er,  rather  si»arsely  c<>re<l  by  short, 
ha>tately-i>ointiMl  oxt*jis.  In  the  se^^jmlary  lil>ers  the  spicules  are  arrangi**!  uniserially,  and  at  some 
distan<v  fn»ni  one  another;  but  in  the  primarv  filnTs  tliev  are  iMilvserialiv  arrangi*il  and  fonn  a 
crmtiiUKjus  axial  coiv.  The  diameter  of  the  tilnTs  is  al»oul  tKt>7  mm.,  there  Inking  little  tliffereniv 
l>etween  the  primaries  and  sei-ondari«»s  in  this  respect.  T«»wanl  the  inner  snrfa<v  of  the  tulx*  wall  the 
network  iMH-omes  irn'gular  anil  vi*ry  wide-meshnl.  The  <leriiial  .skeleton  is  a  |M>lygonally  nu*she<i 
reticulation  <if  stout,  horny  fil>er,  «*ore<i  by  sftarse,  uniserially  arrangi**!,  oxeate  spicules'*  (L>endy). 

The  Porto  Rico  siH*cinien  differs  from  the  des4*ript ions  given  by  Carter  and  l>endyonlyin  the 
chara<.'ter  of  the  dermal  skeleton,  wliieh  is  ni)t  quite  smcMjth.  but  coven^"!  with  villi.  The  villi  are 
short,  horny  pnH*essi*s,  including  each  a  numU'rof  bH>st4y  arnmgeil  oxi*iL<;  pnxluce*!  by  the  extension 
of  the  main  ami  sec»>ndary  radial  IIIkts.  Secomlary  ratlial  filn^rs  are  thos«»  intenalate<i  Ijetwcvn  the 
main  filx*rs:  confine<l  to  the  jn'ripheral  nirion.  Villi,  as  well  a*<  a  sjHM'ial  network,  are  alisent  over 
the  gastral  surfacv. 

Siphonochalina  procumbens  (Carter)  m>n<ly,  var.  infirma,  n.  var. 

Station  ♦»079,  one  sptH-imen. 

SjMinge  Ixnly  divide*!  into  three  tubular,  prol«l)ly  repent,  branches,  fused  with  one  another  in 
si»<»ts:  longest  tuln*  divide* I  tenninally  into  three  short,  wide,  tliverging  liranehes,  <*ach  with  tenninal 
osculum;  one  t»f  the  other  tulles  with  single  tenninal  <»sculum;  remaining  tube  broken.     None  of  the 
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short  upright  oscular  tul>es  olianuttc^ristic  of  type  are  present.  PamfjaMrir  raritij  conlinuoiui  throughout 
8jX)Ji(jfj  and  about  15  mm.  diameter.  Tube  wall  thinner  than  in  tyjH',  only  2  to  3  mm.  thick.  length  of 
longest  tube,  150  nun.     Color  dark  andxT,  with  purplish  tint. 

Skeleton. — Fi})ers  of  the  genenil  skeleton  slenderer  tlian  in  tyi>t»,  about  40  n  diameter.  Dennal 
skeleton,  a  network  of  nhiuhr  <ilK»rs,  ronnnonly  about  8  //  thick,  with  mt^shi^H  1(K)  to  120//  diameter. 
From  dennal  .surface  small  horny  villi  j)roject,  containing  a  few,  scmietimes  only  one,  s])i<*ule;  villi  not 
exclusively  situate<l  at  nodes  of  network,  viz,  not  all  i>eripheral  extensions  of  nidial  ni>ers.  Gastral 
surface  also  providetl  with  a  si)ei'ial  skeletal  network  very  similar  to  that  of  dermal  surface;  villi  longer 
and  thicker  than  on  dermal  surface,  spicules  of  a  villus  often  forming  a  prt»tty  comj»act  Imndle.  The 
origin  of  the  dermal  and  gastral  networks  can  readily  Iw  made  out  in  this  variety.  In  plact^s  the  meet 
superficial  meshes  of  the  general  skeleton  are  simply  sulxlivided  by  finer  lil)ers,  which  extend  In^tween 
and  only  exceptionally  overlie  the  coarser  skeletal  fillers.  Elstiwhert*  the  system  of  fine  fil)er8  has 
reached  a  further  stage  of  development  an<l  forms  a  continwnix  reticulum  overlying  the  skeletal  fibers. 

Siphonochalina  spiculosa  I)en<ly. 

Sijthanochaiina  ft]>ictUoMi  Dcmly.  1890,  i».;V>l,  pi.  i.viii,flKH.2,2rt;  pi.  LXii.  flg.S. 

Station  6079,  thn»e  siH.»cimens,  fragmentiiry. 

The  habitus  of  tht^se  fragments  is  interesting  when  compartHl  with  the  typictal  Siphonochalina 
form  of  b<xly.  One  .sjK^'imen  is  ItU)  mm.  long,  of  a  cylin<lri<»al  or  in  places  flattened  cylindrical  shape; 
diameter  10  to  20  nun.,  exivpt  in  the  middle  where  Ixnly  is  twice  as  thick;  broken  off  at  both  ends. 
On  this  s|:)ecimen  are  five  of  the  large  pseudogastral  orifi(x»s,  which  in  Siphontx'halina  are  typically 
found  at  the  ends  of  tubular  branches.  Here  all  five  are  lateral,  and  distribute<l  round  the  surface; 
two  are  flush  with  the  surface;  two  are  at  the  ends  of  very  short,  wide  elevations;  and  one  is  near, 
but  not  at,  the  end  of  a  somewhat  more  marked  elevation.  Another  sixn-imen  consists  of  acylindrii^l 
piei^e  (K)  by  20  nun.,  broken  off  at  l)oth  ends,  and  l>earinga  somewhat  slen<lererand  longt»r  branch,  also 
broken  at  the  end.  On  this  sjwcimen  are  two  of  the  large  ajwrtun^,  lx)th  strictly  lateral  (not  at  the 
sununit  of  any  elevation  whatever). 

Pseudogaster  is  narrow,  somewhat  winding  in  its  course,  diameter  for  the  most  part  about  5  mm.; 
in  i)laces  pstnidogaster  so  narrowed  as  to  Ih»  nearly  internipttHl.  The  transition  in  habitus  and  with 
resi>ect  to  the  pseu<logastral  system  offertul  by  these  siKHrnnens  to  the  Pnchyrhalina  type  is  obvious. 
Should  the  ]>seudogaster  become  (juite  discontinuous  an<l  the  orifices  strictly  lateral,  the  si)onge  would 
have  as.sumed  the  character  of  a  Pnclturhalinu.  In  l>oth  S.  intermedia  K.  «fe  D.  and  **?.  annnlata  R.  &  D. 
(Ridley  &  Dendy,  1887,  pi.  vii),  it  may  be  noticeil  that  some  of  the  orifices  are  not  at  the  ends  of 
tubular  branches,  but  at  the  summit  of  small  protul)erances  on  the  side  of  a  branch  or  main  axis. 

The  outer  surface  in  two  of  the  8i)ecimens,  where  intact,  is  markisl  with  abundant  depresseti 
membranous  aretus,  more  or  less  circular,  perforated  in  the  center,  alnrnt  1  nun.  diameter.  Such  areas 
fnH:|uently  connected  to;;cther  so  as  to  form  grooves  or  channels  of  varying  U'ngth,  often  meandering. 
In  the  third  s]>ecimen,  surfaceshows  faintly  marktnl,  irn^gular  indentations,  but  the  membranous  areas 
Aiv.  aUsent.  The  membranous  areas  overlie  sulKlermal  sjMices  oi  corresjx Hiding  shaiH'.  (^lor  of  intact 
surface  re< Id ish  purple.     Consi.^tency  firm,  hard;  Inxly  incomj)re.'sible. 

Skeleton. —S\nv\\Wi*.  Characteristic  oxca,  140  to  1(50  //  by  4  to  fi  //.  Very  slen<ler  forms  of  the  same 
spicule,  often  alM)ut  120  by  2/i  orsomewhat  smaller,  are  fairly  common;  tninsitional  forms  tocharacter- 
istic  spicule  prestMit.  A  mcKlification  of  characteri.*itic  oxea,  with  one  en<l  strongylate,  oiYasionally 
found.  Si>iculo-fil)ers  stout,  containimr  very  numerous  si)icuU^,  with  but  little  sjwngin.  Primary  fibers 
al)out  60  //diameter,  and  somewhat  slenderer  seccmdary  fiU'rs,  may  l>e  distinguished,  mesh  work  more  or 
less  rectangular,  but  rather  irregular;  meshes  wide.  On  inner  surface  of  tube-wall  longitudinal  fil)ers 
distinguishable.  Spicules  al.^o  scattere< I  freely  in  i>arenchyma.  ** The  dermal  skeleton  on  the  outer 
surface  of  the  tuln's  consists  of  a  fairly  close,  |Milygonally  meshed  reticulation  of  stout  spiculo-fiber, 
containing  a  very  large  proi>ortion  of  spicules  ami  but  little  spongin;  the  average  diameter  of  the  fibers 
is  alxnit  0.03  nnn.  The  emls  of  the  primary  fil»ers  of  the  main  skeleton  form  projecting  nodes  in  the 
dermal  network"  (Dendy). 

Oenus  SPIHOSELLA  Voimaer  (1887). 

Tubular  forms;  inner  surface  <if  tubes  snnK)th,  outer  covered  with  ''spines,  warts,  or  prominent 
ridges"  (Dendy). 
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Spinosella  sororia  ( Fhichatvaing  et  Michelotti)  Dendy. 

Tuho.  fjroria,  Diichamainf:  <lc  Fonbrewin  ct  Michelotti.  1J<64.  p.  Af\,  pi.  viii.  fig.  1. 
Sijthonf^halina  pnpyraeffu  O.  Schmidt,  1S70.  p.  33. 
Spin'mila  fttrftrin,  Dendy,  Imih).  p.  3d0. 

Station  ♦i063,  one  fi|KH*iiiien  (<lried  i;  station  6079,  one  H|)eiMmen. 

Tlie  <lrie<.l  Hi^erinien  coiL«is»t.s  of  eijrht  tube:»,  somewhat  fuf^yl,  radiating;  from  tlie  Iswe.  Other 
PlHM'imen  cc^>iL»sii?t^  of  thrtn.*  tul)e:*,  somewhat  fiise^l,  ra<liatin>r  in  one  plane,  in  a  fan-like  fa.«ihion,  from 
l»a.**e.     All  tubes  o|»en  termmally  by  larjre  ai>ertures.     Typical  tulK.»  150  >)y  25  mm. 

Skehtnu. — ^Spicules  are  eliglitly  curve<l  oxea.s  75  to  90  //  by  .3  it.  Main  ^skeleton  consist?  of  a 
fMilyjfonally  meshe<l  reticulation  of  st^Hit  honiy  filler,  s|>ar?ely  con.**l  with  spicules,  which  art»  nuicli 
more  abumlant  in  tlie  primary  than  in  the  iH»con<lary  fibers.  Dermal  skeleton,  a  iM>Iy^>nal  rt*ticula- 
tionof  slender  fillers,  S  to  24  //  thick;  filx^rs  cored  by  uniserially  arranj;e<l  .-ipicules:  meshwork  dow, 
side  of  mesh  alx>ut  equalling  lenjrth  of  spicule.  • 

Inner  surface  of  tulies  marke<l  with  longitudinal  vein.*,  in  which  the  skeletal  fi>>i*rtf  are  stouter 
and  make  a  closer  reticulation  tlian  elsewhere;  veins  pn>ject  freely  round  marjdn  of  terminal  orifice. 
Inner  surfa<*e  also  provide<l  with  projeirtin^  plumose  bundles  of  spicules.  Outer  surface  crovereil  with 
stnmg  spines,  which  projwt  upward  an<l  outwanl  from  al>ove-mention*««l  veins. 

Family  HETERORRH.\PHID.^  Ridley  &  Dendy. 

Skeleton  n»ticulate,  never  plum«»se.  Mejfas<'lere!*  of  various  fi)nns.  Micr«»s<"leres  usually  presc»nt, 
but  never  chela*. 

Genus  OCEAHAFIA  Horman  (1869). 

**Sjx>nge  c«>iL*iisting  of  a  i-entral  lK>ly  with  close*!  or  open  tubular  processes  (fistuLe)  projecting 
from  it.  Megas<*Ieres  oxea  or  strongyla.  Microscleres  in  the  form  of  sigmata,  or  altogether  aVie^ent. 
Ski'leton  usually  coarsely  spiculo-fibrous;  with  a  Itast-like  reticulation  beneath  the  dermal  mem- 
brane."    (Dendy.) 

Oceanapia  oleracea  (O.  Schmidt). 

Rhizitckalina  oifrncrn,  it.  .Schmidt.  1^70.  p.  35.  pi.  iv.  fie  1. 

Station  ()079,  one  si»ecimen. 

IWly  tulvr-like.  with  tubular  pnx-essi*  ari.'iing  fr^>m  bf)th  upi>er  and  h»wer  surfaces.  In  Schmidt's 
PI>e«'imens  *'tlie  flattened!  upper  en<l  is  surn.mnded  by  tulx?s,  <livi<ling  two  or  thret»  times,  and  ending 
in  numerous  vesicular  inflati(ms  cliL'«tere<l  in  rf>ws.'-  In  the  Porto  Rico  specimen  the  upper  processes 
are  str>ut  ami  stiff,  and  do  not  <livide;  vesicular  inflations  elongate,  narrowing  toward  apex.  The 
lower  prcM*esses,  "rrjots,"  are  alwj  imdivide<l,  long,  slender,  and  flaci^id. 

Skehtun, — The  only  spicules  are  oxt»as,  alnmt  140  by  5  /i,  with  variable  points;  })oint8  often 
sinldenly  sharj>ened,  end  of  s])icule  l)e<'<)ming  concave;  or  en<l  may  ta{)er  gradually,  without  terminal 
I'onr-avity;  or  end  may  rarely  be  rrjunde<l.  Spiculo-filjer  fonns  a  ii'ticulum.  Spicules  very  abundant 
in  the  filx»r,  also  scattere*!  in  meshes  of  reticulum. 

Oenas  TEDAHIA  Ormj  (1867). 

**Megawleres  of  two  kinds:  ( 1 )  Mnnactinal;  smrMith  styli  forming  the  main  skeleton;  (2)  Diactinal; 
tylota,  tftmngyla,  or  tormita,  typicrally  dennal.  Microscleres  always  present  in  the  form  of  hair-like 
rhaphides."     (IVndy). 

Tedania  dig^tata  ().  Schmidt. 

Ri  ni*  m  (HijUaia,  O.  JH-hmidl.  1>6'.».  p.  7.\  pi.  vu,  fijr.  11. 

T'tlnnin,  o,  .Si'hmidt.  1^70.  p.  13. 

"Dilania  »iiV/r*-xrfH*,  Vnpinat'r.  lw»7,  p.  3;J^. 

Trtlnnia  dhjitnta,  Ridley  <&  Dendy.  1hs7.  p.  M.  plalu  xi,  fi>f.  3. 

TtjlnnUi  iUgitiUiu  IX-ndy,  1W7,  p.  15K. 

Tnlanin  brurri,  H.  V.Wilwin,  18W,  p.  SUl).  pK  iix,  xx. 

Mayaguez  Ilarbrir,  several  fragments. 

The  fnurments,  which  seem  to  have  formwl  a  large  massive*  si»<»njn%  an'  coarsely  p<in>us,  tear  very 
easily,  and  are  of  a  brown-yellow  color.     IVeservation  very  inii>erfect. 
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»SU'leto)i. — Spicules:  ( 1 )  Style  8lij?htl y  oiirvtMl  and  HiiuK^th,  240  by  H  //,  the  chief  npieule.  (2)  Tylote 
220  l»y  4  //,  with  slij^htly  enlai^ed  hea<ls,  whirh  are  minutely  8i)ine<l,  wjuietinies  only  very  nlightly 
8(»  Hpimnl  or  not  at  all.  (3)  The  rhaphides  are  oxeas  from  200  l>y  2  ft  down  through  sueeesHive  sizes 
to  si)iculw  only  40  //  k»ng.  The  large  formn,  about  2(K)  //  long,  are  the  more  eommon.  In  these  one 
en<l  is  often  less  slender  an<l  tiiiH»ring  than  the  other,  and  a  most  miimte  nmghening  r>f  the  surface 
ca.n  Ik»  made  out.  The  spicules  art*  scattere<l  irregularly  through  Inwly,  though  there  are  illnleiined 
jiolyserial  tracts  (largely  made  up  of  styles),  some  of  whi(th  exten<l  vertically  to  the  surface;  also 
brushes  of  tylotes  supporting  the  dermal  membrane.  Where  st.'veral  of  'Hie  styles  intersei^t  they  are 
ceniente<l  together  by  a  small  amount  of  siMmgin,  and  thus  a  vague  an<l  quite  irregular  reticulum  is 
fonned. 

Schmidt  (1870,  p.  43)  has  shown  how  extivmely  variable  is  the  habitus  of  the  widely-spreatl 
sponges  jKissessing  the  spicules  mentioniMl  alK)ve,  and  <leclines  to  erect  new  species  for  the  West 
Indian  fonns. 

Family  I)ESM.\CII)()MI).^  Ridlcv  &  Dendv. 

"Megasclera  of  various  forms,  usually  mtmm'tinal.  Microsclera  always  pn'stMit  an<l  always  includ- 
ing cheljc.'* 

Subfamily  ECTYONINiE  R.  &  D. 

"Skeleton  IiIht  tH.!hinatwl  by  lat<^rally  projecting  spicules." 

Oenni  MICBOCIONA  Bowerbank   (Topient  emend.  1894). 

IncriLsting  siK>nges.  Skeleton  a  l)asal  j»late  l)earing  short,  upright  plumost*  columns.  Megascleres 
monactinal,  sm(X)th  and  spine<l.  Microscleres:  isocheljc,  often  acrompanii^l  by  toxas,  sometimes  by 
sigmas. 

Microciona  spinosa,  n.  si). 

Stati<^n  ()079,  two  sfKHrimens. 

Sponge  is  a  thin,  firm  incnistation  covering  a  conglomerate  ma^^s  of  braiuthed  millei>ore  coral  and 
small  lamellibranch  shells.  Total  size  of  mass  in  one  .»<i)e(*imen  110  by  (>()  nun.,  in  other  80  by  50  mm. 
Tn<Tustation  0.5  nun.  or  less  in  thickness,  and  closidy  l)eset  with  spine-like  radiating  pnn'esses,  fre- 
<iuently  divide<l  terminally,  1  to  2  mm.  high  and  about  <)(K)  //  thick.  (Where  incrustation  is  api^an^ntly 
young  the  IxmIv  is  imrticularly  thin  ami  the  radiating  pr<K*ei«st^s  are  just  iH'ginning  to  <levelop. )  From 
ends  an<l  si<les  of  the  i>rocesst»s,  ami  from  the  general  surface,  stout  styli  project  2(K)  //  or  more  l^eyond 
dermal  membrane.  The  styli,  which  an.'  the  echinating  sjucules  of  the  hi)rny  skeleton,  may  ix^  in  small 
tufts  or  distributed  singly.     Color  a  <lull  pink. 

Skf'leton. — Horny  skeleton  consists  of  an  extremely  thin  Imsal  membrane,  In^aring  stout  radiating 
columns,  latter  forming  the  sui)iK)rt  of  the  s]>ine-like  pnn'essi's.  In  the  thicker  parts  of  the  incrusta- 
tion the  bassd  membrane  may  develop  on  its  outer  surface  rather  vaguely  marknl  ridgt^-like  thickenings, 
which  by  their  union  give  rist^  to  a  strengthening  network  of  tangential  l>ands,  thus  suggesting  on  a 
most  minute  s<'ale  the  arrangement  of  the  tralxHruhe  in  the  iKmey-comlKnl  s]M»CMes  of  EchimtcUithria, 
(Ridliiy  &  Dendy,  1887,  pi.  31.) 

Sjfiruh'H. — Megascleres:  (1)  Stylus  sm<M>th,  with  the  men^st  trace  of  a  constriction  just  below 
roun<led  end,  tajH»ring  to  shar])  j>oint,  340  by  20.//,  with  smaller  sizes  present;  e<'hinating  the  radiating 
columns,  issuing  for  the  most  i»art.  in  tufts — esi)ecially  from  ends,  though  also  from  sides — of  columns; 
projecting,  also,  singly  or  in  small  tufts,  from  the  basiU  mendirane;  also  inclu<le<l  as  an  axial  string 
(though  in  places  absent)  in  nidiating  colmnns;  includetl  much  less  abundantly  in  basal  membrane. 
(2)  Slender  subtylostylu.**,  smooth  and  ta|K*ring  to  jxunt,  280  in  })y  3  //  a  common  size;  abundant  in 
I»arenchyma;  also  include<l,  but  not  abundantly,  in  the  si^veral  parts  of  the  horny  skeleton,  especially 
in  basal  jdate.  Microscleres:  (3)  Small  ))almate  is<H'helie  12  to  14  ;/  long,  very  abundant  throughout 
parenchyma.  (4)  Toxa  04  //  long,  smooth,  an<l  so  slender  as  to  1k>  Inconspi<*uous  in  Ixilsam  prepara- 
tions; fairly  numerous  in  pari'iichyma,  abundant  in  places.  (5)  Khaphid  oxea3(X)//  long,  straight  or 
somewhat  curve<l;  sparsely  pn*.**iMit  here  and  there  in  parenchyma.  ThA^^e  s]»icides  are  probably 
elongate<l  toxas,  as  in  some  sinx'ies  of  ('lathriti.  1  have  not,  however,  seen  transitional  stages,  owing 
pi^wsibly  to  the  scant  numl>ers  of  this  sjMcule. 

A  comparison  of  the  Porto  Rico  form  with  Mirrorkmn  proliftnt  Verrill  ( Verrill  «fe  Smith,  1874, 
p.  741)  is  interesting.     The  latter  siMicies  is  an  incrusting  form  on  shells  and  stones,  common  from 
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Cape  Cod  to  South  Carolina.  In  it  the  surface  exhihitg  no  npinoee  projections,  l>ut  ]>eai>?,  at  conifiara- 
tively  great  intervals,  large  projecting  j>rcK-essei>.  Beneath  the  comparatively  uniform  surface,  buried 
in  the  f»p<^>nge  >)ody,  are,  however,  nmall,  closely  set,  homy  columns,  projecting;  upwanl  fnmi  the 
ba^al  plate.  These  n»lumns  may  anastonn>si*,  the  radial  growth  which  lea<is  to  the  prixUiction  of 
the  columns  tnmtinuing  frrnii  the  new  levc^l  thus  furmt^l.  Where  the  sponge  Ixxiy  is  thin  and  the 
(*(»hinni8  are  free  from  one  another,  the  horny  skeleton  is  essentially  like  that  of  M,  »pino»i,  ex<vpt 
tliat  the  ccilunms  are  closer  and  the  surface  is  not  molde<l  over  them,  as  in  the  latter  fonn.  Tlie 
megascleres  are  very  similar  in  the  two  sinvit^.  In  3/.  proiljera  the  large  stylus  measures  aliout  250 
l)y  IH/i;  ami  the  head,  which  may  or  may  not  l>e  (in  same  siKX'imen )  mast  minutely  tul)en.*ulate,  is 
somewhat  more  marke<l  (tyloslylote  condition)  than  in  3/.  xy>mo.'*^/.  Iso<*heli«'  16/^  long,  an<l  toxas  40 
//  long,  are  present,  but  in  very  small  nunilier.  The  data  given  relate  to  Beaufort  (North  Carolina) 
specimens  of  M.  proUjera.     The  indication  is  that  the  two  sets  of  forms  may  intergra<ie. 

Oenns  CLATHBIA  0.  Schmidt  (1862). 

'*Skeleton  a  reticulation  of  til>er,  usually  with  much  si>ongin,  cored  by  smooth  sty li  and  echinate<i 
by  spine<i  styli.  Typical  microscleres,  small  i>almat43  isochehe"  (Deudyj.  In  addition  to  isochelic, 
toxas  may  l)e  present. 

Clathria  clathrata  (O.  Schmidt). 

7>7i/inVi  (icUhratn.  O.  Schmidt.  1J<70.  p.  .t6. 

Station  6079,  one  speiimen. 

From  Schmi<lt's  description,  the  following  is  drawn:  Sponge  l>xly  consists  of  cylindrical  branches, 
which  mav  anastomose  freelv  or  mav  l)e  widelv  <livergent.  IIi»rnv  skeleton  exceedinglv  well 
developed!.  Fil)ers  yellow,  echinate<l  abun<iantly  with  sjuneil  styli;  including  long  styli,  more 
comm«»nly  tylostyli,  and  many  spine<l  styli.  In  the  spinet!  stylus  the  shaft,  immediately  l)elow 
spinose  head,  is  smooth:  rest  of  shaft  spinose;  the  sharp-j)ointe<l  end  again  s!m>oth.  CheUes4»mething 
over  10  //  long.  Very  slender  toxas  and  sigmas?  {Sjxiugen)  present.  Ends  of  the  homy  fillers  extend 
out  into  the  easily  separable  dennal  layer.  From  each  such  end  radiate  spicuU»s,  not  united  by 
sjx^ngin,  in  a  thick  bundle.  In  the  <lennal  layer  are  numerous  bnL^hes,  spicules  in  a  brush  radiating 
in  very  divergent  fashion.     Between  the  bnishes  lie  the  same  spicules,  i>artly  in  tracts,  j>artly  scattered. 

In  the  Porto  Kico  sj»ecimen  the  iKnly  is  dividt»<l  dichotomously  intt»  a  few  slender  sulK-ylindrical 
brancln'S,  5  to  8  nmi.  diameter.  Branches  widely  divergent  on  one  si<le  of  sf>ecimen,  on  other  conflu- 
ent, in  typical  Claihna  fashion.  Surfai-e  smiMith,  except  for  scattere<l,  mostly  small,  protul>erance*». 
No  oscula  visible.  Consistency  firm,  hanl.  Color,  light  gray.  Total  height  of  sixK^imen,  which  is 
not  entire,  150  mm. 

SkeUton. — Reticulum,  forme<I  by  the  stout,  homy  filn^r,  is  dense  ami  massive,  nearly  filluig  the 
sponge  Ixxly,  but  stopping  short  of  the  surface.  From  it  extend  out,  vertii^lly  to  surface,  closely  set, 
short,  stn»ng,  horny  pnx'esses,  which  art*  very  thickly  trhinate<l  with  the  spineil  styli. 

Sj)icules:  (1 )  From  the  ends  of  the  prtK'esses,  <*omparatively  stout,  sm<M»th  styli,  300  by  10  //  or 
somewhat  smaller,  radiate:  mingle<l  with  these  may  In?  equally  long  but  slenderer  subtylostyli  or 
styli.  (2)  Megai?<-lere!?,  iml)ed<led  in  horny  fillers  and  scattered  in  jiarenchyma,  are  chiefly  slender, 
sm«M»th.  subtylostyli,  200  by  4  //  to  iiiO  by  6  m;  with  some  strictly  sty lote  forms.  (3)  Spine<l  stylus, 
echinatintr  ami  inclu<le<i  in  horny  fil>t»r,  50  to  60  u  by  5  //.  (4)  Dermal  brushes  and  tracts  mai^ie  up  of 
snnH)th,  slender  subtylostyli,  100  by  2  //  to  200  by  4  //.  Micnisi'leres.  (5)  IsrK-hela*  commonly  12  // 
long;  smaller  ones  present.  (6)  Toxa"*  alxMit  W)  fj  long,  togt»ther  with  elongate*!  toxas,  ]>assing  by 
transitions  into  greatly  elongates!  rhajihides,  all  together  forming  a  l<M>t*e  bundle.     No  sigmas  found. 

Clathria  jug^osa,  n.  sp. 

San  Antonio  Bridge,  San  Juan,  one  si>e<-imen. 

I  follow  Dendy  (1895,  p.  31)  in  merging  RhaphidopUlu.^  Ehlers  (1870)  in  Clnthrin.  If  Rhnphi- 
dophhis  were  to  lie  retained,  the  species  here  descril)ed  would  fall  in  that  genus.  But  such  a  form  as 
Clathria  dathrata  Schmidt  shows  how  impracticable  it  is  to  divi<le  forms  with,  fn)m  those  without,  a 
dennal  crust. 

Sjionge  IxKly  laminate,  KiO  by  50  mm.  with  thickness  of  10  mm.  Lamina  bifurcates  at  one  end, 
plane  of  di\igion  being  that  in  which  lamina  is  compressed;  Ixith  surfaces  covered  ynXh  conuli  about 
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2  mm.  high.  Over  moHt  of  the  Hurface  the  ('onuli  are  arranjrwl  very  distinctly  in  rowjn,  w}u(*h  extend 
in  ])arallel  lines  atrross  the  lamina;  oonnli  close  tog:ether,  so  that  the  rown  form  ridfi^eH,  inten'oning 
depressions  appearing  as  furrows  2  to  3  mm.  wide.  Over  a  part  of  the  surface  the  W)nuli  are  irregularly 
di8trihute<1.  Dennal  membrane  distinct  and  tough.  No  pores  visible.  A  few  small  a]M^rturp«, 
presumably  oscnia,  1  mm.  and  less  in  diameter,  j)erforate  the  «lennal  membrane  at  the  bottom  of  the 
furrows.     S|>onge  very  firm,  flexible,  an<l  elastic.     Color,  light  gray. 

SkeUton. — Main  skeleton  consists  of  an  irregular  an<l  dense  reticulum  of  stout  spiculo-filier,  pro- 
cc*s8es  from  wliich  extend  uj)  into  conuli.  Spiculo-fil)er  very  variable  in  thickness,  largely  comi^osed 
of  homy  matter,  cored  with  (1)  smooth  styli  250  to  3(X)  u  by  4  //,  tapering  to  sharp  iH>int,  sometimeH 
slightly  r)ent.  (2)  Spineil  styli,  (iO  l>y  H  /i,  echinating  the  fi])t»r;  alsf)  s<ratt4^red  in  parenchyma.  The 
shaft  directly  beneath  spine<l  heinl  is  smooth;  rest  of  shaft  sj»inf>se,  terminating  in  smooth,  tapering, 
sharp-pointeii  end  (like  corresix)n<ling  si>icule  in  Clathrin  vhithrata  8t!lmiidt) .  (3)  Styli  similar  to  (1 ), 
but  somewhat  tliicker  and  longer,  lie  freely  s<»ttered  in  |)ari»nchyma.  (4)  Stouter  styli,  200  to  250  // 
by  8>u,  also  occur,  l)oth  in  parenchyma  and  in  spiculo-tiber  as  well.  (5)  From  projecting  jx)ints  of 
the  skeletal  reticulum  multispicular  l>ands  of  slender  styli,  similar  to  CI),  nidiate  out  towarrl  the 
surface,  expanding  and  l>ecoming  continuous  with  the  dermal  bnishes.  (H)  There  is  a  dermal  crust, 
consisting  of  closely-set  bnishes  of  diverging  styli  similar  to  (1);  iK)inte<l  ends  of  styli,  ]>rojecting  a 
considerable  distance  Ix^yond  the  surface. 

Micn)S(^leres:  (7)  Is4)chehe  12  to  14  jti  long,  abundant.  (8)  Toxas  smooth,  abumlant.  When 
small,  50  to  60  ^  long,  the  shajK*  is  typical,  although  the  (mrving  is  fre<]uently  such  that  the  spicule 
does  not  all  lie  in  one  plane.  All  transitions  are  found  Wtwwn  the  toxas  and  l<mg,  hair-like  oxeate 
s])icules,  up  to  ;^X)  /i  in  length,  which  may  Ix^  nearly  straight  or  variously  cur%'wl.  Toxas  and  hair- 
like  spicules  frequently  form  loose  bundles. 

Oenni  A0BLA8  Bnohasiaing  et  Miohelotti  (1864). 

**0f  various  form;  with  well-<levelope<l,  homy  lil)er  (M'hinate<l  by  verticil  lately  spined  stylote 
spicules.     No  microsclera  and  no  other  megasrlera'*  (Ridley  &  Dendy). 

Agelas  Bchznidtii,  n.  sp. 

SiphmtochalinojMtiif  iii>.,  O.  Schmidt,  iwo.p.  MO. 

Station  (i079,  (me  s^KH'imen. 

SjKjnge  iMxly  elongate<l,  tubular,  with  a  few  shf)rt  branches.  Diameter  of  tuln?,  for  the  most  part, 
al>out  12  mm. ;  thickness  of  tul)e  wall  alnnit  2  mm.  Total  length  of  sin^'imen  130  mm.  Surface  smfx»th 
and  finely  pilose,  (^>nsistency  finn  an<l,  in  the  thinner  j)laces,  i>an*hment-like.  (^)lor  yellowish-brown, 
with  a  tingi^  of  washe<l-out  reil  hert»  and  there. 

Os(»ula,  1.5  to  2.5  mm.,  are  found  at  the  ends  of  branches;  also  .scattert^l  over  surface  of  the  sponge 
Ixxly  in  general.  In  some  cases  os<*ulum  api>ears  as  a  iK*rforation  of  a  smooth,  depresswl,  membranous 
area,  which  may  Ik*  n)unde<l  or  irregularly  elongate.  In  other  cases  os<'ulum  is  not  surroundwl  by  such 
a  membranous  l)onler.  Membranous  an^as  of  this  sort,  which  an*  not  jx?rforate<l,  ar*?  scattered  over 
the  general  surfacv.     It  st»ems  proliable  that  os<'ula  may  ai>i)ear  in  such  areas. 

Dermal  membrane  is  pienred  by  the  thickly  scattereil,  ra<lially  j)roje<'ting  spicules,  which  echinate 
the  suiK^rfi<*ial  skeletal  fil)ers.  Membrane  also  thickly  incnist^^l  with  the  spores  and  hyphae  of  a 
fungus.  No  J >ores  visible  on  outer  Hurfmre  of  si>onge.  Membrane  lining  the  tubular  cavity  exhibits 
scAttenMl  pon*s  or  jK>re  areas;  pores  20  to  40  //  <lianM»ter.     FlagellattMl  cliamlx^rs,  U\  ft  diameter. 

Sk'dclott. — Skeleton  consists  of  a  R»ticulum  of  horny  HIht,  e<;hinated  sjuirsely  in  the  interior, 
abundantly  at  tin'  surface,  with  verti<*illatt?ly  s]>intHl  stylotcs.  IVimary  fiU^rs,  50  t4)  (JO>ti  thick,  about 
500;/  apart;  extending  nion^  or  Uws  radially,  (»ften  very  obliquely,  from  innvr  to  outer  surface;  both 
echinate<l  and  <'()re<l  by  the  stylotes,  coring  spicules  abun<lant  in  some  places,  scanty  in  others. 
S(»condary  filH'rs,  30  to  40  //,  echinattxl,  but  not  cohmI,  by  stylotcw,  though  a  sj)icule,  imlM^lded  longitudin- 
ally, may  here  an<l  thert»  Ikj  found;  forming  with  one  another, and  with  the  main  fil)ers,  irregularly 
arranged  rounde<l  polygonal  mesln^s  of  variable  diameter,  commonly  140  to  250  ;/. 

The  stylote  spicule,  in  addition  to  cnrhinating  and  coring  the  horny  filn^r,  is  scattere<l  freely  in 
pan*nchyma.  S]>icule  varies  a  good  <lcal  in  size,  fmni  200  by  8  //  to  1M)  ])y  4  //;  l«ist»  usually  truncated, 
(U'casionally  i>oint4»<|;  distal  en<l  taiMTing  to  sharp  ]M>int;  as  a  rule  four  s]>incs  in  each  whorl.  Spines 
are  relatively  longer,  and  the  whorls  nion^  conspicuous,  in  the  smaller  and  nuMlium-siziHi  spicules  than 
in  the  largest. 
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Schmidt  (loc.  cit. )  divides  his  Chalinopjui*  ppetnes  into  two  gn)upe,  the  one  including  solid  forms 
{I*arIufrhnlhiojntlj<)  y  the  other  tubular  forms  (SijthonochalinojiifiJt) .  Of  the  latter  group  he  had  but  a 
single  specimen,  which  he  mentions  was  9  cm.  high,  with  a  wall  3  mm.  thick,  and  with  spicules  like 
those  of  Chaihiojms  (Agelas).  Schmidt  thought  it  unnecessary'  to  found  a  species  name  on  such  slight 
material.  Schmidt's  specimen  in  the  Museum  of  Comparative  Zooh»gy  is  essentially  identical  with 
mine,  although  the  wall  is  thicker,  color  is  dark  brown,  and  the  whorls  of  spines  on  the  spicules  are 
somewhat  more  distinct,  the  number  in  a  whorl  usually  exceeding  four  (6  to  8,  alxmt). 

Carter  (1883,  p.  312)  makes  mention  of  a  British  Mib^eum  spt»cimen  of  Agehis  (Ertyon)  which 
consists  of  several  thick  (3J  in.  maximum),  hollow  cylinders.  It  seems  t-o  me  unneceeearj*  at  present 
to  separate  the  tubular  forms  of  Agela^  (ChniinojjsU)  from  the  solid  forms. 

Family  AXIXELLID.^  Ridley  &  Dendy. 

*'  Skeleton  typically  non-reticulate,  consisting  of  asi'ending  axes  of  til)ers  from  which  arise  subsidiary 
fibers  radiating  to  the  surface.  Filx*rs  typically  plumose.  Megas<.'lera  chiefly  styli,  to  which  oxea  and 
(or)  strongyla  may  be  a^ide<i.     Micr<K*H'lera  rarely  present,  never  chehc."     (  R.  c^  D.) 

Oeniu  PHAKELLIA  Bowerbank   (1864). 

"Sponge  more  or  less  flabellate  ar  cup-shape<L  Skeleton  often  uxorv  or  less  reticulate.  Megasclera 
styli  and  often  oxea.     No  microeclera"  (R.  &  I).).     Styli  may  Ik*  represente<i  by  tylostyli. 

Phakellia  lobata,  n.  sp. 

Station  ?,  four  si)e<.-imens. 

SiH)nge  IkkIv  a^ually  a  flattened  vertical  lamina  5  to  7  mm.  thick;  wide  in  the  larger  specimens, 
narrow  and  even  club-sha|>c?d  in  the  smallest;  narrowing  l)elow  to  an  irregular  and,  in  some  cases  at 
any  rate,  incru.«ting  l>ase.  Lamina  in  its  upper  |)ortion  is  sj>lit  into  loVjes;  other  lol)e8  arise  through  the 
excessive  development  of  ri<lges  on  either  of  the  flattened  surfaces.  The  underlying  flabellate  char- 
acter is  thus  partially  disguise<i  by  a  fnitescent  appearance.  The  irregularity  in  the  general  shape  may 
be  further  increa^i^l  through  the  partial  coalescence  of  lol)e.*«,  and  through  the  curving  of  the  lamina 
by  which  hx^al  concavitic's  may  l>e  prrxluce^l. 

Surface  Muo<»th  and  in  a  <irying  sj)onjre  velvety  in  ai)j»earanci%  owing  to  the  fine  projecting  spicules. 
Very  few  oscuhi  to  l)e  seen;  these  small,  1  to  2  mm.  diameter,  and  disposed  irregularly  over  one  of  the 
flattened!  surfai-es.  Pores  not  visible.  Dermal  membrane,  containing  the  cortical  brushes  of  spicules,  is 
thick  an<l  well  markt-d  off  fn>m  the  internal  Ixxly.  Sponge  firm,  the  bundles  of  spiculo-fiber  having 
a  cartilage-like  consistency.  CVjlor,  grayish  brown,  the  inner  spiculo-fiber  much  darker.  Height  of 
lar^gest  sjiei'imen  15<)  mm. 

Sheh'ton. — Internal  skeleton  ma^le  up  of  coarse  bundles  which  radiate  upwanl  through  sponge 
bo<iy,  oci'upying  a  large  j»art  of  the  interior.  These  are  com|>ose<l  of  corresp^^ndingly  arranged,  vaguely 
define<l  spiculo-fil)er  (tra<*tsthe  spiruk»s  unite<l  by  a  small  amoimt  of  homy  matter)  and  scattered! 
spicules,  the  whole  fonning  a  loose  reticulum.  Fn>m  this  internal  skeleton  bun<lles  i»ass  out  to  the 
surface,  where  they  mt*et  and  mingle  with  cl<.>sely  set  cortical  bnishes  of  &>iiiall,  diverging  spicules. 
Latter  proji*ct  a  short  distance  lx*yon<l  the  surface. 

S]>i<'ules.  1 1 )  Tylostyli,  comiHisinjr  the  rortical  bnL**hes,  2lX)  to  .'^)  n  by  3  to  4  //,  with  conspicuous 
rounde<l  heads  which  fre<jnently  are  iN>iiite<l  or  slightly  knobl)e<l  at  the  a|K'x.  (2)  Similar  Init  much 
larger  tyli>styli,  commonly  (v><)  tt>  So<>  //  by  10  to  15  //,  although  forms  of  all  sizes  are  found,  grading 
down  to  the  small  ones  at  the  surfa<t*;  coinjM>sing  the  bundles,  an<l  alsf>  s<*attere<i  freely.  In  the  lai^ 
tyUjstyli  the  hc»a<l,  which  fre^juently  exhibits  a  low,  knol>-like  elevation  at  the  apex,  is  not  so  con- 
spicuously develoi>e<l  as  in  the  smaller  fi>rms.  The  tyl<x«tylote  character  of  the  spicules  is  a  marked 
feature  of  the  si>ecies. 

In  its  external  appearance  this  species  resembles  the  frutescent  {stawlewtrtig)  forms  mentioned 
but  not  specifii-ally  describe<l  by  (.).  Si'hmidt  (1880,  p.  81).  It  is  evidently  closely  related  to  P. 
JldMlat't  R.  <fe  D.  (1887,  p.  171);  name  of  this  species  now  change<l  to  P.  jm'k»jniatia  Dendy  (1896, 
p.  236).  The  bnishes  of  surface  spicules  are  not  developed  roun<l  an  axial  lai^ger  spicule,  as  in  the 
latter  siKjcies.  2d-F  c.  B.  1900-26 


400  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSION, 

Oenui  AXINELLA  0.  Belimidt  (1862). 

** Sponge  typically  ramose,  but  may  Ik*  iiiawive.  Skeleton  lilx*r  ])1uuh)8c.  Megasclera  stylote 
and  sometimes  oxeate.     No  microsttlera.*'     (R.  <&1).) 

Axinella  reticulata  Ridley  &  Dendy. 

AxindUi  reticulata  Ridley  &  IX'iuly,  1887,  p.  184,  pi.  xxxvii.  fi|?H.  4, 4a. 

Station  S079,  one  spetumen. 

Specimen  consistrt  of  a  cylindrical,  upright  lobe,  80  mm.  by  20  mm.,  rising  from  an  enlarged  and 
broken  basal  part.  Dennal  membrane  minutely  reticulate^  containing  a  few  scattered  spicules,  and  the 
brush-like  ends  of  the  radial  filx^rs.  Reticulation  of  dermal  membrane  (best  seen  with  lens,  surface 
under  fluid)  not  due  to  skeleton,  but  to  thickenings  of  dennal  membrane  itself.  Rather  numerous 
oscula,  2  to  3  mm.  diameter,  distributed  over  surface,  not  as  in  type  at  summits  of  oscular  tubes. 
Surface  beset  with  numerous  small  conuli.  Consistency  firm,  sponge  almost  incompressible.  Color, 
salmon-pink  (ty|)e,  pale  yellow). 

Skeleton. — "There  is  an  extremely  irregular  reticulation  of  scatteixxl  spicules,  among  which  one  can 
distinguish  rather  loose  plumose  fibers  running  more  or  less  vertically  towards  the  surfatre"  (R.  &  D.). 
In  the  Porto  Rico  spec^imen  thert^  are  longitudinal  fil)ers,  from  which  radial  fi})er8  curve  outward 
towanl  surface.  Fibers  are  loose,  but  ('oarse  and  distinct,  except  in  regions  where  the  scattered  spicules 
are  crowde<l.     Spicules  in  the  fllxjrs  very  a>)undant. 

Spicules.  (1)  Chief  spicule  is  a  stout,  smooth,  slightly  curved  style,  IWO  by  16;/  (type,  460  by 
20  /^),  usually  with  a  bend  toward  the  base.  (2)  Smooth,  slightly  curved  oxeas,  of  about  same  size  as 
the  styles,  are  infrequently  met  with. 

Oenni  THBIHACOPHOBA  Bidlej  (1886). 

"Sponge  ramose,  with  a  dense  central  axis  of  spiculo-fil>er;  megasclera  styli  and  (or)  oxea,  and 
(in  some  species)  cladostrongyla.     Microsclera  present  in  the  form  of  trichodragmata.''    (R,  A  D.) 

Thrmacophora  spinoaa,  n.  sp. 

Station  6072,  three  specimens. 

Sponge  iKKly  cylindrical,  erect,  and  branching  from  the  base.  Hranches  lateral,  but  all  more  or 
less  parallel;  ta]>ering  gradually  toward  the  end;  after  forming,  may  again  fuse  with  one  another. 
Surface  c*overed  with  closely  set,  stiff,  conuli,  2  to  3  mm.  long,  and  alK>ut  2  to  3  mm.  apart;  each  taper- 
ing distally  to  a  i)oint;  and  all  pointing  outward  and  more  or  less  upwanl.  A  few  diveif;ent  spicules 
(spicule  1),  about  ecpial  in  size,  in  number  up  to  5  or  6,  protnule  from  a|)ex  of  each  conalus.  Oscula, 
2  nmi.  and  less  in  diameter,  are  scatteri^d,  not  abundantly,  over  surfai'e  of  branches.  Common 
diameter,  excluding  conuli,  al)out  7  mm;  height  of  largest  specimen  220  mm.  Color,  brown. 
Between  axial  core  and  dermal  membrane  are  fairly  numerous  sulxlermal  spac*es  and  canals. 

Skeleton. — SkeleU^n  of  axial  core  (lonsists  of  compact  mass  of  spiculo-fiber;  from  which  bundles 
radiate  obliquely  upwanl  and  outward  into  the  suix'Hicial  conuli,  as  may  l^est  be  seen  in  a  macerated 
sponge.  Spiculo-filxT  consists  of  abun<lant  s|>ongin,  in  which  some  of  the  spicules  are  completely 
imIxKlded,  while  most  are  only  partially  imlxHldcMl.  Spiculo-til>er  of  axial  core  forms  a  network; 
meshes  more  or  less  rouiidtMl  in  transverse  section,  elongiited  in  longitudinal  section. 

Characteristic  spicules  of  the  spiculo-fiber  are  (1)  style,  alx3Ut  1,100  by  10  to  12/*,  smooth  and 
evenly  rounded  at  the  liase,  tajKyring  to  a  ix>int,  slightly  curved.  (2)  Oxea,  about  250  by  8  //, 
smooth,  tapering  to  not  very  sharp  points,  slightly  curvcni  or  Ix^nt  at  the  middle.  Smaller  forms  of 
these  two  spicules  are  fairly  common,  style  measuring  often  only  800  by  8//,  oxea  200  by  6/i.  A  less 
characteristic  spicule  is  (3)  style,  very  slender  and  of  very  variable  length;  often  800  to  1,100 /«  by 
5  //;  much  smaller  forms,  down  to  400//  by  3  to  5//,  also  common;  frequently  somewhat  curved  in  an 
undulating  fashion. 

Microsclera.  In  the  dermal  membrane  (4)  trichoclragmata  are  abundant;  bundles  measuring 
about  120  >u  by  8  to  12  //.  I  have  not  l>een  able  to  find  them  in  the  interior  of  the  sponge,  but  this 
part  of  Ixxiy  is  badly  macerated. 
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Order  4.  KEIL\T0SA  Grant. 

Sponges  in  which  the  skeleton  is  coniposeii  of  lioruy  fil)ers  without  proper  spicales. 

Family  SPOXi.Il).^  Pol^jaeff. 

Skeleton  cc^nsists  of  reticulating  fiben*  with  very  slen<ler  axial  core.  Flagellatetl  '.'hambers  small, 
opening  by  sjH'cial  canaliculi  into  exhalent  t-avities. 

Oenns  CHALIK0P8ILLA  Lendenfeld  (1889). 

Brandling,  generally  digitate  Spongidxy  with  smooth  surface  and  reticulate  dermal  skeleton. 
Connecting  fibers  generally  unbranched,  forming  with  the  simple  main  fibers  a  network  with  square 
meshes  0.2  to  1  mm.  wide.     Imitating  Chalinids. 

Clialiiiopsilla  pilosa,  n.  sp. 

Station  6080,  one  specimen. 

S|>onge  body  solid,  consisting  of  two  diverging  somewhat  flattened  cylindrital  processes  united  at 
the  base.  One  process  has  a  length  of  100  mm.,  the  other  of  about  30  mm.;  diameter  varying  from  8 
to  17  mm.     Both  processes  have  rounded  end.*?.     Color  a  dull  purple,  pinkLfh  inside. 

Surface  with  minute  conuli,  which  may  l)e  rather  vaguely  arranged  to  form  ridges.  Main  skeletal 
fibers  protnide  slightly,  giving  surface  a  pilose  character.  Pores  thickly  scattered,  leading  into  small 
rounded  sulxlermal  cavities.  Small  oscula,  1  to  2  mm.  diameter,  are  found  on  the  sides  and  at  the  ends 
of  the  digitate  processes.  Several  of  tlie  more  consj)icuou8  lead  into  longitudinal  efferent  canals,  which 
for  some  distance  course  along  the  sides  of  the  digitate  proc^esses,  separate<i  from  the  exterior  only  by 
the  dermal  membrane;  latter  sunken  so  that  the  jKjsition  of  the  canal  is  indicated  by  a  superficial 
groove. 

Skeleton. — I>>ngitudinal  filx^rs  lie  in  the  axis,  sending  off  radial  branches,  which  pass  upward  and 
outward  toward  the  surface.  The  axial  main  fil)ers  are  al>out  400  //  apart,  somewhat  closer  together 
than  the  radial  main  fibers,  the  interval  l)etween  which  h  alx)ut  550 /i.  Axial  and  radial  fibers  are 
alike,  al)out  40  //  thick,  with  a  granular  core  aUmt  one-thini  the  thickness  of  fiber,  containing  spicule 
fragments  very  si>arsely  imV)edded.  Connecting  fil)era  about  24  ft  thick,  without  inclusions,  meeting 
main  fil>crs  with  an  exj)anded  base,  which  is  fref|uently  perforatetl.  When  the  perforation  is  large  the 
fiber  apijears  to  ari.^e  by  two  roots.  In  most  connecting  fibers  in  a  glycerin  preparation  a  very  thin 
axial  granular  core  may  be  indistinctly  made  out  (doubtless  universally  present).  Spongin  in  both  main 
and  connecting  fillers  faintly  stratifie<l.  C^onnecting  fil)er.'i  may  be  quite  simple,  stretching  from  main 
fiber  to  main  fil)er,  thus  giving  rise  to  large  rectangular  meshes.  Such  meshes  may  be  subdivided  by 
the  intercalation  l)etween  two  of  the  main  ra<lial  fil>ers  of  one  or  two  comparatively  short  radial  fil>ers, 
tht*  resulting  meshes  U'lng  still  rectangular.  Or  the  connecting  fillers  are  frequently  somewhat  bent 
and  brancluHl,  so  a.s  to  give  rise  to  irrejrularly  ]M>Iygonal  meshes,  cf>mmoiUy  with  a  diameter  one-half 
or  one-tliird  the  interval  Ix'twtH'n  the  main  fil>ers. 

The  radial  fibers,  as  already  inentiontMl,  protrude  some  little  distance  b*nond  the  surface.  The 
UKxst  sui>erficial  connectives  lie  in  the  dermal  membrane,  and  thus  form  a  <lennal  reticulum.  The 
closeness  of  the  nu^shwork  varies  greatly.  In  places  the  meshc^s  are  200  to  250  >u  in  diameter,  while 
elsewheri*  the  diameter  maybe  threi*  tunes  its  great  Fibers  of  the  dermal  reticulum  are  alike  and 
somewhat  slenderer  than  the  average  skeletal  fil)er,  al>ont  20  /£  in  diameter. 

The  spe<nes  resembles  C.  dkhotoinn  ( Lendenfeld,  1889,  p.  142,  pi.  2,  fig.  4;  pi.  3,  figs.  3,  11 )  perhaps 
more  closely  than  it  does  the  other  s|>ecies  of  the  genus.  It  differs  from  (\  dirhotoma  mainly  in  the 
character  of  the  surface,  in  the  frecpient  irregularity  of  the  skeletal  mesh  work,  in  the  variable  character 
of  the  dermal  reticulum,  in  the  greater  slenderness  of  the  filx^rs  in  general,  and  in  the  exceeding  scarcity 
of  foreign  inclusions. 

Oenui  EUBPONOIA  Bronn  (1859). 

Skeletal  network  pretty  evenly  developed  throughout  the,  in  general,  massive  Ixxly ;  fibers  slender 
and  meshes  very  small.  Simple  main  fibers  usually  with  inclusions,  and  finer  njnuecting  fibers  without 
inclusions  easily  distinguishable,  the  latter  branching  and  continually  anastomosing. 
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Euspong^a  officinalis  (Linna;iiH)  var.  rotunda  Jx^ndeiifeld. 

Euspoiiffia  officinalijt  var.  rotunda,  Ix}ndc'nfcld,  1889,  p,  269. 

Ensenada  Honda,  Culebra,  two  small,  flattene<l,  massive  sixH'imons;  station  (?) ,  one  somewhat 
larger,  elongated,  massive  specimen  80  mm.  high,  waterworn.  Upper  surface  covered  with  minute 
8harp-iK)inte<l  conuli,  which  disai)]>ear  on  the  sides  a«<  the  e<lge  of  attachiMl  under  surfac'e  is  reached. 
Color  of  upix?r  surface  blackish,  fading  away  on  the  sides  into  livid. 

tShU'ton. — Main  filxirs  have  a  diameter  commonly  between  40  and  60  //,  occasionally  widening  in 
spots;  alx>ut  800  //  apart ;  abundantly  vorvd  with  spicule  fragments  rarely  with  sand  grains.  Secondary 
filxjrs  measure,  for  the  most  part  alx)ut  20  //  diameter.  Mesh  is  i>olygonal,  fre<iuently  five-side<l,  with 
both  roundetl  and  angular  corners,  diameter  commonly  in  neighl)orhood  of  200  //,  but  varying 
considerablv. 

•r* 

The  distinctive  features  of  the  numerous  varieties  of  the  'Mjath  si>onge'*  are  of  such  a  vague 
intangible  character,  that  I  refer  the  Port^)  Rico  s])ecimens  to  a  i>arti(;ular  variety  with  considerable 
hesitation. 

Oenui  HIPPOSPONOIA  F.  E.  Bohnlie  (1879). 

Sponges  with  line  skeletal  filx»rs,  forming  a  network  witli  comparatively  small  meshe8,  0.1  to 
0.5 nun.;  in  the  network  thicker  main  fil)erH  may  or  may  not  Iw  distinguishable.  Ikxly  i>ermeated  by 
a  systvm  of  large  canals  (vestibular  spaces),  the  intervening  siKjngi^  tissue  a]>iK»aring  as  septa  between 
the  cranals. 

Hippospong^a  intestinalis  (l^marck)  Ridley. 

SiHiiiffifi  intasliiuUij*,  Lamarck,  1S13,  p.  4.14. 
Spmujelia  ir/a/o,  Hyatt.  1877,  p.  5.11,  pi.  xvii,  fl^.  8. 
Hipposjifingia  inU^linaiiH,  var.  Rirllcy,lH84,  p. 590,  i>1.  Liii,  fig.  I>. 

Station  6079,  five  specimens. 

Ridley  (I.e.)  says:  "The  tortuous  i)erforate<l  tu>>es  are  sometimes  single,  but  sometimes  form 
confused  reticulate  masses;  *  *  *  their  diameter  varies  frf.)m  a}M:)ut  5  to  20  mm."  The  Porto  Riix) 
forms  differ  from  Ridley's  and  Lamarck's  in  the  great  scantiness  r>f  main  sand-coretl  fibers.  As  to 
the  relationship  In^tween  my  spe<*imens  an<l  the  skeletons  <le.'a<*rilK»il  by  Carter  (1881,  p.  3(i6),  under  the 
name  of  Ilircmia  dnlhraUi^  1  am  unable  to  reach  an  opinion.  Ridley  reganls  Carter's  species  as  a 
variety  of  IIippo)<))ongi(i  iutr^tin<il(tt. 

Sponge  IxKly  in  four  si)ecimens  divided  into  two  or  three  elongate  IoIh^s,  extending  out  from  the 
central  Ixxly,  which  is  insignilicant,  ap|H*aring  merely  as  a  fusi<m  of  the  lol)es.  Lol)es  which  may 
branch  are  in  general  free  from  the  sul^stratum,  mostly  subrt^pent,  though  in  some  cases  ascending; 
irregularly  cylindrical,  rounde<l  at  the  end,  with  length  of  alMUit  30  to  50  mm.,  and  diameter  of  about 
20  to  30  mm.  rx)l>es  may  bi»  incrusting,  in  which  case  they  l)ecome  flattened,  attached  surface  taking 
shajK^  of  suh^^tratum.  The  fifth  specimen  has  a  slender,  somewhat  tortuous,  subcylindrical  body, 
30  mm.  long  by  8  mm.  wide,  attache<l  by  entire  under  surfa(^e  to  a  HircUua  variabilis. 

Surface,  which  is  imu4i  incrusted,  especially  with  polyzoa,  is  for  the  most  part  smooth,  though 
areas  of  very  small  sharj^  conuli  are  found  here  and  there.  Color  of  surface  varies  from  nearly  black 
to  livid  jmrple;  light-])rown  inside. 

I.iirge  vestibular  spaces  having  the  sluipe  of  irregularly  cylindrical  canals,  5  to  10  mm.  diameter, 
(jxteiid  longitudinally  through  the  lol>es  and  excavate  the  central  Ixuly.  Diameter  of  the  spaces  a^  a 
rule  considerably  exceeds  the  thickness  of  tlie  sjKinge  tissue  lying  lH»twet?n  them.  8})aee8  separaletl 
from  the  exterior  by  the  dermal  m<»mbrane  alone,  or  by  oidy  a  thin  slR»t»t  of  si>onge  tissue;  connecting 
with  exterior  by  numerous  rounded  or  elongate  apertures,  2  to  5  mm.  diameter,  which  are  apt  to  form 
groups.  Such  a[K'rturc*s  (]>seu<loscula)  are  present  Ixith  at  the  ends  and  over  the  surface  of  the  lobes, 
l)eing  mere  jx'rforations  of  the  dermal  membrane,  winch  in  immediate  neighlx)rhood  of  aperture,  or 
group  of  aiwrtures,  forms  an  especially  smooth  area,  usually,  but  not  always,  depressed  below  the 
general  surface.     Such  areas  are  sometimes  seen  uniK»rforated. 

The  lining  of  the  vestibular  spaces  is  smooth  only  where  the  wall  consists  of  thin  membrane.  It 
is  for  the  most  part  roughened  by  minute  and  irregularly  intersecting  ridges  produced  into  excessively 
minute  conuli.  Ridges  are  supported  by  the  most  sui>erricial,  tangentially  lying,  skeletal  fibers  (ridges, 
conuli,  and  filx?i*s  must  be  examine<l  with  a  lens).  Thert*  an?  degrees  in  the  roughening:  in  places,  the 
ridges  are  comparatively  far  apart,  with  intervening  smooth  areas,  and  here  the  general  surface  becomes 
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nearhj  8inooth.  In  the  lining  membrane  <.»f  the  vestibular  spacer?  are  many  groiiix<  of  p«jres,  but  they 
are  not  j*<^)  numeroui?  a**  in  Si'hulze's  figure  <^i  the,  in  many  re^^pects,  similar  form  * 'nnjj*i)*nigin  cavernotia 
(1879*(,  Taf.  xxxvii,  fig.  14);  nor  are  the  in<livi(hial  groups  (|K>re-areas)  so  well  «iefine<i.  Fretjuently, 
in  ]»lac*t»  of  a  group  of  small  afKirtures,  there  is  one  eomi>aratively  large  "ijening.  Flagellated  chambers, 
25  to  30  /i  diameter. 

Skeleton. — The  maceratcil  and  drie<l  skeleton  is  hard,  though  omiprer^ible  an<i  elastic;  re<ldish 
brown  externally,  lighter  inside,  and  es{H.»cially  light  on  attache<l  surfaces.  Skeletal  network  consi.sts 
of  fil>ers  mostly  alnrnt  4t) y/  diameter,  without  inclasions,  forming  iMijyironal  meshes;  <liameter  of  typical 
mesh,  350  //;  abundant  smaller  meshes,  and  larger  om»s  up  to  5'  o  n  diameter  common.  In  places, 
iHjth  in  the  interior  and  on  the  surface,  the  mesh  work  Ijei'omes  much  closer,  meshes  here  having 
diameter  of  about  10<^  //  or  even  lo^s;  fillers  a  thickness  of  10  to  20  //.  On  .surfaces  of  attachment  this 
fine  network  may  form  a  c*ontinuous  coating  (diteliform  veil).  Sponge  spi<*uK^  are  abundant  in  the 
dennal  membrane  and  in  the  membrane  lining  the  vestibular  spaces. 

Main  fiWrs  are  variable  in  abumlance.  In  i>artirular  parts  of  the  sjKinge  they  may  Ik»  abundant, 
alxjut  1  mm.  a|)art,  but  in  general  they  are  .^j>arsely  s<^ttere<l,  interval  lietween  them  l)eing  about  5  to 
6  mm.  They  extend,  branching  acutely  as  they  go,  fn)m  the  attachtMl  surface,  or  simply  from  the 
interior  out  to  the  dennal  surfac-e,  meeting  the  latter  often  very  obliquely.  Main  fil>ers  an*  frecjuently 
so  cur\ed  that  through  a  jwrt  of  their  course  they  lie  tangentially  in  the  walls  ni  the  vt^tibular  sp«<*e« 
(course  of  the  fil>ers  is  l)est  si*en  in  macerateil  and  drie^l  skeletons).  They  are  core<l  with  sand  grains 
and  sponge  spicules;  may  l)e  simple  and  al)ont  tM)  //  in  thickness,  or  tlouble  that  thickness,  and  with 
irregular  perforations  so  as  to  l>e  fascicular. 

Oenui  CACOBPOirOIA  0.  Schmidt  (1862). 

M€*sht^  of  skeletal  network  large,  many  ea»*ily  distinguishable  with  una.*isi>te<i  eye.  Main  and 
connectintr  filn^rs  clearly  differentiate<l.  l)ried  skeleton  less  elastic  and  more  brittle  than  in  Eujijxniffitt; 
84jme  of  the  til)ers.  at  any  rate,  thick  as  comi»are<l  with  Eni*p*jnfjla. 

Cacospongia  spong^liformis,  n.  sp. 

Station  6072,  (me  sjiecimen;  station  fiO'^,  one  s|)ecimen. 

Sjwnge  IhhIv  cylindrical,  somewhat  branching.  Diameter  5  to  7  mm.;  larger  specimen  250  nun. 
long.  S|)ouge  soli<l;  with  evident  sulxlennal  cavitit^s  l>etween  outer  emls  of  ra<iiating  main  filH'rs. 
Surface  i'oven*<l  with  small  conical  conuli  alM>ut0.5  nun.  high,  and  1  to  2  mm.  apart;  in  i>laces arranged 
so  as  to  pnxluce  vaguely  marke*!  longitudinal  ridges.  Small  oscula,  1  to  2  mm.  diameter,  distribute*! 
8|)arsely  over  .»jurfa<e.  Flagellate«l  chamlx*rs  alwiut  3*>  by  32  //,  with  di.^tinct  canaliculi  leading  into  the 
efferent  canals,  quite  like  thost*  of  ( 'aroj<iHjn*/la  ^tndnrisi  as  fiirun^l  by  Schulze  ( 1870/|,  Taf.  xxxvii,  fig.  12). 
Consistency  rather  yielding;  rigidity  s<^tircely  great  enough  for  the  slender  sponge  \hm\\  to  .stand  erect. 
Color:  one  sjxn-imen  dull  lilac,  color  fadeil  out  in  sjiots;  other  siK.H-imen  c(jlorles.s. 

Skeleton. — There  are  main  longitutlinal  filx.*rs  SO  to  120//  thick,  and  from  500  to  1,000 // aixart, 
packe<i  thickly  with  sand  grains  and  sfune  spicule  fragments;  acutely  forking,  branches  tenninating  in 
the  conuli.  Secondary  fil)ers  exten<ling  l>etwivn  main  filx^rs,  and  l)etween  their  branches,  have  a 
diameter  commonly  l^etween  2<)and  40  //;  nn>-tly  without,  or  with  very  few  fonMirn  inclusions,  although 
the  larger  ones  are  pretty  abundantly  cored  with  inclibiinns  tsand  grains.  sf>icule  fragments).  Sec- 
/mdary  fillers  join  main  fibers  in  some  cases  by  an  ex{»ande«l  liase;  in  others  by  such  a  base  with  one 
or  more  jierforatioU'*;  in  others  ag-ain.  the  iH'rl<iration««  an*  large  i*nough  to  divide  the  lia^H.*  into  two  or 
three  di.stinct  root.**.  Many  of  the  KMoudary  fillers  simple,  |ni-.<injr  undividt*<l  fnmi  main  fiber  to 
main  fiber;  others  branch,  forming  i-oarse,  irrctrular  networks,  with  a  mt^h  fn»quently  alx)ut  400 /i 
diameter,  variation  in  general  lieiug  25(»  to  S5()  //. 

In  the  dennal  membrane  art*  many  broken  and  entire  fort*ign  spicult»s.  also  sand  grains  and  fora- 
minifer  shells.  Conuli  round  termination  of  main  filters  particularly  fuil  of  broken  spicules.  A  com- 
mensal alga,  apj>arently  identii-al  with  the  fonn  fhtrilldrin  sf,i„ifjJI:i\  dis<*overe<!  by  Si'hulze  in  Sponffelia 
l^'illeittenf  (Si'hulze,  18796,  p.  147;  Taf.  viii.  figs.  0. 10).  is  abundant  throughout  the  IxmIv,  although  meet 
abimdant  in  the  peripheral  regi<m. 

The  si»ei*ies  in  habitus  resiMnblc»s  Sintngel'm  thgnn»  >Tanlo  (S<"hmi<lt,  1S<>2,  p.  2?^;  Taf.  in,  fig.  5). 
Its  skeleton  is  very  similar  to  that  of  CneitAjHrngin  rexiru/lftTa  Polejaeff   ( Polejaeff .  1  S,S4,  p.  59;  pi.  iv, 
fig.  2;  pi.  VI,  fig.  9);  and  this,  as  Polejaeff  has  |M>inte<l  out,  is  esHi«ntially  Sj*utitjeli't-\ik^:.     The  |)eculiar 
cortical  cells  i»resent  in    (.\  nitirulijera  are  ab-^ent  in  the  Porto  Rico  fonn. 
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Oenni  BTELOSPOHOOB  0.  Sohmidt  (1870). 

Fibers  of  the  skeletal  netwfirk  comimrativcly  ntoiit;  dintinot  nulhitin^  iMindles  (faM*iciilar  fibers) 
always  developed,  in  which,  radial  main  lilwn*  and  short  trannverse  oonncH'tiven  may  be  distiu^ished. 

Stelospongfos  np. 

Station?,  one  specimen. 

I  am  unable  more  exactly  Xd  identify  a  ina«*rat«^l  skeleton,  having  the  shaj^e  of  a  flattened 
irregular  niafw  210  by  70  mm.  with  a  thirknc?*s  of  20  to  40  nun.  I  a])])en<l  the  following  di»s*cription 
for  the  use  of  those  wht>  niav  colle<*t  in  the  Porto  Kico  waten<: 

Body  consists  of  tral)eculi*'  and  plates  uniistoinoscnl  together  with  irregular  s])aivs  l>etween. 
Surface  in  places  covere<l  with  conuli  1  to  2  nun.  high,  and  about  2  nun.  ai>art,  which  may  be  arranged 
in  rows;  and  which  in  such  regions  may  fus«»  mon'or  less  completely  to  form  imjKTfect  ridges.  Between 
the  conuli  lie  the  closely  st^t  round  ojHMiings,  1  to  2  nun.  in  diameter,  of  (>iuials  ninning  vertically  to 
surface.  Elsewhere  conuli  arealjsKMit;  and  hen*  an*  found  closely  set  oscula  alnjut  2  mm.  diameter,  the 
bounding  wall  of  each  (xM<nilum  lK»ing  a  short  tubular  proje<*tion  alxmt  1  to  2  mm.  high.  Transitional 
stages  Ixftween  these  two  conditions  an^  foinid,  from  a  consideration  of  which  it  lM*comes  plain  that 
the  tubular  oscular  projet^tions  are  formed  ])y  a  fusion  of  conuli. 

In  still  other  regions,  in  place  of  the  conuli  i)r  osi*ular  j»rojections,  the  surfat*e  may  exhibit  grooveB 
1  to  2  mm.  wi<le  and  deep,  sometimes  micandriform.  Sui*h  gnM>ves  an'  hen»  and  there  imperfectTy 
covered  over  by  a  few  libers.  On  the  l)ottom  of  the  groove  the  round  o|K*nings  <»f  canals  may  be  seen, 
or  the  groove  apfiears  as  the  oblicpie  sui)erficial  continuation  of  an  osi-ular  ai>erture. 

Conuli  are  the  extensions  of  thefjiscicular  lil)ers.  Wall  of  os<nilar  tuln*  made  up  of  closely  set 
fascicular  filers  with  hKiser  network  l)etwt^»n.  A  very  loose  ojm'u  network  of  tibera,  with  meshes 
plainly  visible  to  the  eye  (up  to  1  mm.  <liametcr)  extcn<ls  sujK»rticially  Ix'tween  the  conuli  or  oecular 
projections.  The  fascicles  include  radial,  more  or  less  }iaRillel,  fillers  about  50  ;/  tliick,  some  of  which 
(sometimes  one,  sometimes  more)  are  cored  with  spicule  fnigments,  sand  grains,  and  foraminifer  shells. 
Between  these*  nm  short,  simple  conne<'ting  IiImts,  often  al)out  20  //  thi<*k,  cMunmonly  giving  rise  to  a 
si'alariform  arrangement.  Skeletal  network  of  interior  with  irn'gularly  {.tolygonal  meshes;  diameter 
of  fil)er  comiuimly  40  to  50  /t.  Fon*ign  inclusions  foun<l  only  in  the  nulial  fillers  of  the  fosciclee. 
C-onsistency,  for  a  horny  siK)nge,  hanl  an<l  rigid.     Color  of  skeleton,  light  bn>wn. 

Oenui  HIBCIKIA  Nardo  (1884). 

Skeletal  reticulum  in  genenil  coars<^  meshes  0.5  to  3  mm.  wi<le;  tnicts  of  finer  reticulation  may 
l)e  develojKHl.  More  or  less  fascicular  ni<lial  (main)  tilH»rs  always  presi»nt;  an<l  parti*  of  internal 
network  may  als<»  iKrome  fas<*icular.  Fa.s<'icuhir  filH*rs  vary  from  a  nearly  simple  condition,  in  which 
the  horny  mass  of  the  fiU'r  exhibits  s<'attere<l  mesh-like  iH»rfonitioiis,  to  a  state  in  which  the 
|)erforations  are  so  numerous  and  large  as  to  givi' the  Hl>er  tlu^  rhanicter  of  a  bundle.  Filaments 
pn*sent  in  the  pan»nchyma. 

Hircinia  acuta  (Duchassaing  et  Michel(»tti)  Hyatt. 

l\)lythf.r»(9 acuta,  Diichaswiins:  t't  Michclottl.  IJMil.  p.  11.  i»I.  xiii.  Tik.  .i. 
Hircinia  anUa.  Hyatt,  1877,  p.  5IS,  pi.  xv,  fiK**-  -W.  '21:  l»l.  xvii   ttg.  2fi. 

Station?,  two  sjHH'imens. 

Smaller  spetMmen  ma*vive,  irregular,  a])out  50  mm.  high;  with  one  osculum,  2  by  3  mm.,  on  the 
upper  surface  at  aj)ex  of  roundtsl  )>rotulH»rance;  four  smaller  os<'ula  Hush  with  the  surfa<x*  on  one  side, 
larger  specimen  also  maKsive,  100  nun.  high  with  tmnsverse  <liameter  of  50  mm.;  two  oeirula  aYx)Ut 
3  mm.  diameter  at  apex  of  tnmcateil  conical  j)rotuberanct*s  cm  upjM^r  surface;  one  smaller  oficulum  at 
apex  of  fistular  pn)tulH'rance  on  upjw^r  surface.  From  the  Iwsi^s  of  the  i>r<»minent  conuli  radiate  lim*8, 
the  most  conspicuous  of  which  are  ri<lgi's  which  i>ass  from  conulus  to  conulu.s.  thus  dividing  the 
surface  up  into  a  system  of  polygonal  <lepn\ssiMl  an*as,  diamet(»r  of  which  may  W*  as  great  as  20  mm. 
(Hyatt).  In  tlie  Porto  Kico  specimens  conuli  are  about  2  mm.  high,  4  to  4>  mm.  apart;  frtnpiently 
dividtxl,  as  Duchassaing  et  Michel<»tti  state,  at  the  sunnnit  into  two  or  thn^e  very  small  pnijei'tions, 
t-ach  of  which  marks  the  t<^rmination  of  one  of  the  ridircs  separating  the  surfacv  an»as.  Dermal  mem- 
brane very  tough.    Subdermal  cavities,  often  alM)ut  2  mm.  diameter,  fairly  abumlant;  in  plaoes  so 
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extensively  developed  as  widely  to  separate  the  demial  membrane  from  underlying  tissue  except  in 
immeiliate  neighborhood  of  skeletal  pillars  supjx^rting  the  conuli.  In  the  interior,  canals  1  to  2  mm. 
diameter  are  abundant.  On  the  surface  are  several  small  funnel-shai>e<l  depressions,  leading  into 
tubular  holes  oc<'upied  by  messmates.  Color:  surface  light  gray;  interior  alx)ut  the  same;  sandy  fiber 
brown;  homy  matter  itself  amln^.     Living  sponge,  according  to  Duchassaing et  Michelotti,  is  bla^'kish. 

On  one  and  the  same  specimen  surface  in  places  is  porous  to  the  eye,  in  j)laces  non-porous.  In  the 
non-ponms  areas  san<l  grains  and  bit«  of  spicules  are  uniformly  <listributed  through  the  dermal  mem- 
brane, there  IxMng  no  reticular  arranjrement  and  no  visible  p<^>res.  In  the  i>orous  regions  the  sand 
grains  and  bits  of  spicules  present  in  the  dermal  membrane  are  arranged  so  as  to  form  a  n.*ticulum, 
with  more  or  less  rounde<l  meshes  having  a  diameter  of  alx^ut  100  //,  the  intervening  sand  cords  them- 
selves having  a  diameter  of  aVxjut  50  //.  The  dermal  membrane  in  each  mesh  is,  as  a  rule,  i)erforate«l 
by  f»ores,  of  which  there  may  only  he  one,  more  often  several,  up  to  nine;  diameter  ()f  jwres  40  to  80  //. 
Porous  and  non-porous  regions  fade  grarlually  into  each  other.  Moreover,  in  the  non-r>orf>us  regions 
scatteretl  here  and  there,  in  places  in  some  abundance,  are  small  more  or  less  well  defined  circular 
areas  approaching  the  size  of  the  reticular  p<^>re  areas.  The  dermal  membrane  occupying  such  areas 
is  without  f>ores  and  without  sand  grains,  the  arrangement  of  the  latter  round  margin  of  area  suggest- 
ing that  such  areas  are  spi)ts  from  which  the  sand  grains  are  withdrawing  to  l>ecome  concentrateil  in 
bands  as  in  the  reticular  region.  The  facts  in  general  suggest  that  the  j>ores  and  reticular  arrange- 
ment of  the  sand  grains  may  apj»ear  and  disapj)ear. 

Skeleton. — In  the  inner  jKirtion  of  the  sponge  the  skeleton  consists  of  a  coarse  irregular  network, 
main  threads  of  which  are  irregularly  disj>ose<l  fascicular  fil)er8  with  diameter  400  to  700  //.  Between 
the  fascicles  extends  a  very  U>ose  reticulum  with  meshes  fn»m  alK»ut  500  tt»  1,200  ;/  diameter,  formed 
by  fillers  frequently  alnrnt  80  ;/  thick  in  the  middle,  which  are  iLsually  simple,  but  which  in  vicinity  of 
the  no<les  may  wi<len  out  and  IxLH-ome  fas<'icular.  Extensive  areas,  sometimes  3  mm.  in  diameter,  are 
here  and  there  left  unoccupietl  by  the  skelet^)n.  The  distinction  betwt»en  main  fascicular  fibers  and 
the  intervening  comparatively  simple  network  can  not  always  he  made  out;  in  places  network  can 
only  |)e  destrrilH^l  a.**  irrt»gular  and  consisting  of  fil)ers  which  are  simple  or  more  or  less  fas(*icular. 

From  this  inner  skeleton  strong  fa.*jcicular  fillers,  0.5  to  1  mm.  diameter,  radiate  outwanl  and 
upwanl,  tenninating  in  the  conuli.  Near  its  j)eripheral  end  the  fascicular  fiber  narrows,  l>ecoming 
denser,  and  runs  out  to  a  jwint.  The  tracts  of  tissue  l)etween  the  radiating  bundles,  whi<-h  art*  in  the 
neighTxjrhocxl  of  10  mm.  long  and  3  to  4  mm.  apart,  are  un<H*cupied  by  fibrous  skeleton,  except  in  the 
case:?  (which  do  not  seem  to  l>e  common)  where  a  c<.)nnecting  filx?r  extends  Ix^tween  the  radiating 
bundles.  Such  connecting  fil>er8  as  I  have  seen  vary  in  diameter  from  85  to  170  //,  and  are  simple  except 
at  the  ends,  where  they  lxH:*ome  fa.scicular. 

Meshes  of  fasc'icular  fibers  (l)oth  internal  ami  radiating  filjers),  and  the  individual  fibers  of  the 
bundle,  vary  greatly  in  size.  Meshes,  which  frequently  are  elongated  in  the  direction  of  the  fiber,  may 
in  places  apjK'ar  as  mere  rounde<l  perforations,  frequently  100  to  200  //  in  diameter,  in  a  continuous 
mass  of  homy  matter.  Elsewhere  the  structure  is  much  more  open,  but  with  large  and  small  meshes 
in  close  neighl)orho<xl,  mesluis  measuring  in  typical  cases  850  by  170  //,  800  by  i^X)//,  180  by  180//.  The 
individual  filx*rs  fre<|Uently  have  a  diameter  of  alx>ut  50  //,  hut  varj*  lx?tween  20  and  100//. 

Sand  grains,  together  with  broken  pieces  of  spicules  and  some  foraminifer  shells,  are  prewnt 
an<l  usually  abundant  in  all  the  fibers  of  the  skeleton,  lx>th  the  individual  filx*rs  of  the  fascicles  and 
the  seijarate  simple  fil)ers.  Similar  foreign  jiartides  una9so<'iate<l  with  homy  matter  are  scattered! 
fnvly  thn>ugh  the  jiarenchyma,  antl  are  abundant  in  the  dermal  membrane  and  tissue  directly 
l)eneath  it,  forming  a  layer  from  alnuit  40  to  120.//  thick.  Throughout  the  sjx>nge  Ixxly  the  charac- 
teristic *•  filaments"  are  ex<*ee«lingly  abundant,  in  many  pla<-es  exhibiting  an  arrangement  in  bundles. 
Filaments  ar**  without  s|)otij;  diameter  in  the  middle  n^ion  alxjutfi//:  terminal  enlargement  aboat 
8//  witle. 

Hircinia  variabilis  F.  E.  Si'hulze. 

Jftrcinia  rarinbili*,  F.  E.  Sohulze,  1879f.  p.  13.  Taf.  i.  fii^s.  1-:);  Taf.  ill.  fig.  1:  Taf.  iv.  flgs.1-15. 
Hircinia  rnrinbilin,  L<*ndenfeld.  lt*9,  p. 557,  pl.3C.  fijp*.  11-14. 

Station  G079,  two  specimens. 

Shape  very  variable  in  the  species.  One  of  the  Porto  Rico  specimens,  a  hemispherical  mass 
attacheii  by  whole  under  surface  to  a  UipiHp^fjxmgm  iutestinalijt^   horizontal  diameter  about  40  mm., 


406  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSION. 

with  no  evident  oscula.  Other  Hi>eoinien  very  irregular  in  shape,  partly  incriipting  on  shells,  also 
associated  with  lUppoiqtongia  ititfatinalis;  about  90  nun.  long,  with  great^^t  width  of  50  mm.;  with 
several  very  small  oscula,  and  one  oscnilum  3  nmi.  diameter.  A(H"ording  to  lx»ndenfeld,  the  oscula  are 
'*  always  large  and  i^Hispicuous."  Pores  uniformly  distril>ute<l.  Conuli  1  to  2  mm.  high,  1  to  3  mm. 
apart,  and  rather  blunt.  Sulniermal  cavitii»H  extensive,  having  the  charaeter  of  tangentially  disposed 
canals.  Filaments  abundant,  ami  alxmt  0  /i  thick  in  the  middle.  Color:  exterior,  a  rather  light 
reddish  purple;  grayish  inside. 

Skeleton. — Main  fil)er8  alx)ut  200  //  thick,  and  I  to  2  mm.  apart,  radiate  from  interior.  These 
fibers  for  the  most  part  simple,  here  and  there  l)ecoming  fascicular;  core<l  with  sand  grains  and 
spicule  fragments.  Similar  foreign  jmrticles  an*  found  s|)ar8ely  distributed  in  the  connecting  fil)ers. 
Lendenfeld  says:  "  The  conne<'ting  fitwrs  are  generally  slightly  branche<l,  and  are  attache<l  to  the  main 
fibers  by  two  or  mort*  root>».  The  ('onnecting  fil)ers  on  an  average  are  50//  thick.  The  larger  meshes 
are  about  1  mm.  wide  and  irregularly  i>olygonal.'*  This  des<.Tiption  of  the  ccmnecting  fil)ers  applies 
to  parts  of  the  Porto  Rico  si)ecimens;  but  a  commoner  condition  is  one  in  which  the  connecting 
filx»rs  form  a  reticulum  with  meshes  1^00  to  500//  in  diameter. 

Hircinia  foetida  (O.  Schmidt)  F.  K.  S<>hulze  var.  cuspidata,  n.  var. 

Sarcotrofftut/frtiihw,  O.  Schmidt.  18C2,  p.  36. 

Hircinia /trtida,  F.  E..Sohiilze,  1879  f.  p.i.>9.  Taf.  ii,  fljf.3:  Taf.  in,  f!g«.2,3. 

Hircinia  fa-tUia,  Lendenfeld.  1S89.  p.f)77. 

Station  (5079,  one  si)ecimen. 

Variety  differs  from  Me<literranean  ty|)e  in  having  very  small,  shar])  conuli;  in  abeence  of  a 
differentiatcnl  axial  fil)er  in  the  main  bundles;  in  abundant^  of  foreign  Ixxlies  with  which  the  fibers 
in  general  are  core<l;  in  greater  diameter  of  the  filaments. 

SiM>nge  massive,  amorphous,  alx)ut  80  mm.  high.  Conuli  alxnit  1  mm.  high,  ccmical,  and  2  to  3 
nun.  apart.  Several  roundtnl  oscula  over  upi»er  end  an<l  over  dark  surface  (set*  Inflow),  one  4  mm. 
diameter,  others  1.5  to  2  nun.  diameter.  Filanuuits  very  abun<lant,  <>  to  8  //  thick  in  middle.  Color, 
blackish-brown  alH>ve  and  on  one  surface;  ImishI  jMjrtion,  which  is  somewhat  {xnluncular,  and  lower 
part  of  other  surface,  much  lighter. 

Skelfton. — Main  filwrs  railiating  and  projiH'ting  into  c<muli,  densely  (i.  e.,  meshes  small)  fascicular; 
al)out  0.5  mm.  thick  and  1.5  to  2  nun.  apart;  individual  til>ers  ofttMi  alKMit  50  //,  core<i  abundantly,  with 
sand  grains,  spicule  fragments,  an<l  foraminifer  shells.  Ccmnwting  fibers  freely  cored  with  sand 
grains  and  some  spicules,  connnonly  about  40//  thii'k;  formiwj  iKiuil-Uke  reticnla  in  the  plane  in  which 
the  main  fibers  lie  (Schulze*s  figures,  2,  3,  Taf.  iii,  are  characteristic).  These  band-like  reticula  in 
the  Porto  Rico  spc^nmen  vary  in  radial  length  from  0.5  mm.  to  alM)ut  3  mm.;  meshes  fine.  Between 
successive  band-like  reticula,  large  rounded  meshes  1.5  to  2  nun.  <liameter,  <K*cupy  the  space  separating" 
the  main  filxjrs.  Such  meshes  frequently  much  longer  in  a  radial  dirt»ction  than  wide;  radial  diameter 
up  to  about  4  mm.     ( Vmnecting  fil)er8  just  1h*1ow  dennal  membrane,  simple  or  only  slightly  reticular. 

Family  APLYSINID.-E  Vosmacr. 

Skeletal  fil)ers  without  inclusions  an<l  with  thick  and  (Conspicuous  axial  core.  Flagellatetl  cham- 
l)ers  small. 

aenm  APLT8INA  Nardo  (1834). 

"Spongidte  with  small  ciliate<l  chamlx'rs  0.025-0.035  nun.  wide,  an<l  a  skeleton  composed  of  a 
loose  network  of  pithed  filnjrs,  which  are  not  clearly  distinguished  into  main  and  connecting  fibers. 
The  surface  is  conulateil  and  not  protected  by  a  stout  sand  cortex.*'     { lendenfeld). 

Aplysina  flagellifonnis  (Carter)  lendenfeld. 

Hircinia  jlagcUiformif,  Carter,  18S6.  p.373. 
Aitlrmna  fiag€U\firrmi*,  Lendenfeld,  1889,  p.  AVI. 

Station  6079,  two  specnnens. 

Body  cylindrical,  branching,  diameter  5  to  7  mm.;  length  of  long(.»st  sj)ecimen  100  mm.  Con- 
sistency firm,  but  not  hanl.  Color,  a  dull  <lark  re<l.  **The  surface  is  uneven  or  slightly  undulating,- 
and  covere<l  with  very  small  conuli  0.3  mm.  high,  which  are  aliout  1.2  nnu.  afHirt.  In  the  s|)(rimens 
with  more  slender  branches  the  conuli  are  smaller  and  closer  together  tlian  in  the  stouter  s))ei>imens. 
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The  f^Houla  are  1  to  2  mm.  wide,  s<'attere<l  or  arraiigre<l  more  or  less  regularly  in  longitudinal  rows." 
(LendeiifeM. )  Lendenfeld*8  specimens  measure<l  8  to  15  mm.  diameter,  an<l  reatrhed  a  length  of 
700  mm. 

Skeleton. — Skeleton  is  a  uniform  n*ticulum.  Mesh  jwlygonal,  sometimes  oval,  axes  al>out  equal  or 
une(]ual;  diameter  600//  to  1.2  mm.  Fiber  about  100  to  120  //  thick;  core  commonly  0.3  of  entire 
thickne«»,  though  frequently  greater  or  less.  Fiber  bright  aml)er.  Ma<rerated  skeleton  moderately 
comjiact  and  firm,  though  compri»ssible  and  ela.stic. 

Carter  (I.e.,  p.  373)  says,  skeleton  inchules  sand-core<l  main  fibers  ending  in  conuli  on  surface, 
and  transparent  lateral  fibers  "  interuniting  the  sand-<rore<^l  filanjents."  No  such  distinction  exists  in 
my  sp€H'imens,  which  I  might,  therefore,  c<^nclude  are  not  to  l)e  identilie<l  with  Carter's.  Von  Len- 
denfeld,  however,  who  has  examiniMl  Carter's  type  s|)ecimen,  d<^s  not  mention  this  <listinction  in  his 
diagnosis. 

Aplysina  flag^llifonnis  (Carter)  I^ndenfeld  var.  anomala,  n.  var. 

f  Luffnrin  nnr{formiM,  Diioha^saing  et  Miclu'lotli.  1.S64.  p.  00.  pi.  x.fijr.  *2. 

Station  6079,  one  specimen. 

S|)ecimen  consist**  of  two  vase-like  tul)es  uniteil  liasally,  60  by  50  mm.  and  70  by  40  nmi.,  respec- 
tively, the  narn»wt»r  tube  taj)ering  l>elow.  Cavity  in  each  tul)e  alx)ut  10  mm.  diameter,  extending 
nearly  the  length  of  the  tube;  opening  above  by  large  terminal  aperture,  which  is  surrounde<l  in  one 
case  bv  a  rim  of  smooth  membrane.  A  few  small  oscula  about  1  mm.  <liameter  are  scattered  over 
surface.  Surface  extremely  uneven,  pnxlucetl  into  somewhat  meandering  rounde<l  ridges  or  rounded 
outgr<:>wths,  5  to  7  mm.  wi<le  and  alx)ut  as  high,  with  depressions  between.  The  depressions  are  com- 
monly a  little  wider  than  the  se[>arating  ri<lges.  At  several  points  on  the  sjxmge  surfm-e,  the  ridgea 
pn)ject  as  free  subcylindrical  pnx'es.<t»s,  up  t<>  20  mm.  long.  Such  pn.H'esses  are  in  no  wise  different 
from  short  [K)rti<ms  of  the  Inxly  in  the  elongatwl  (typical)  forms  <»f  this  species.  Consistency  firm, 
rather  tleshy  al)ove,  hani  below.     Color,  dull  re<l. 

The  surface  in  it»*  finer  chanicter  (alike  on  and  l>etween  the  above-mentioned  ridges)  is  inter- 
me«liate  lietween  the  ty|je  and  my  var.  rM//<w*a.  In  places,  especially  in  the  more  fieshy  portions,  the 
conuli  are  no  higher  than  in  Lendenfeld's  type  .specimens;  and  the  ridges  cause<i  by  the  most  super- 
ficial, tangentially  lying,  skeletal  fil>ers  are  so  slightly  developetl  that  the  latter  part  of  Lendenfeld's 
des<'ription,  "surface  is  uneven  or  slightly  undulating,"  applies  very  well.  Over  most  of  the  surface 
the  conuli,  which  are  sharp,  are  0.5  mm.  or  sf>mething  over  In  height,  an<l  alx>ut  1.5  mm.  apart,  the 
connecting  ridges  lx»ing  feebly  develope<l.  In  places  the  surface  ridges  conne<'ting  the  conuli  are 
higher  than  elst»where,  and  sharp-e<l:re<l.  Such  ridges  may  ap|>ear  as  short,  inde{>endent,  meander- 
ing structures;  or  they  may  intersi^ct,  the  furrows  lietween  the  ri<lges  thus  lMH*<Mning  <*onverte<l  into 
separate,  depressed,  polygonal  are;us.  In  the  latter  ca^e  the  surfa<*e  acquires  a  honeycombeil  ap]K3ar- 
ance;  the  cell-like  areas  having  a  diameter  of  1.5  to  2  nun.,  with  a  depth  of  alxiut  1  mm. 

Skeleton. — Skeleton  in  color  ami  texture  is  like  that  of  the  ty|H»;  average  diameter  of  the  mesh 
l>eing  somewhat  higher,  nR»shes  as  large  as  700  by  1,500  ;/  mvurring.  Filx»r  diameter  120  to  140  ft, 
with  con»  0.1  to  0.15  total  thickness. 

This  tubular  variety  is  closer  to  var.  nujosn  than  to  the  specimens  which  I  have  a*«igned  to  the 
type.  So  close  is  the  resemblance  to  var.  rn(jo.<ti,  that  if  one  of  the  proje<'ting  suU-ylindrical  processes 
had  l)een  fouml  a.>*  a  fragment,  I  should  undoubte<lly  have  assigiml  it  to  this  variety. 

Aplysina  flag-elliformis  (Carter)  Lendenfeld  var.  rugposa,  n.  var. 

Station  6076,  one  s[>ecimen;  Station  6079,  seven  spe<Mmens. 

Bo<ly  cylindrical,  branching:  diameter  10  to  15  mm.;  greatest  length  400  mm.  Color,  reddish 
brown  to  jmrple.  S|>«Mige  hard.  Skeleton  a  uniform  reticulum.  Skeletal  fiber  bright  amber;  diame- 
ter conmionly  120  to  180//,  with  a  i»ith  from  0.2  to  0.3  whole  thickm^ss;  pith  oc<'a.»*ionally  occupying 
s<*arcely  mon*  than  0.1  whole  thickness.  Diameter  of  the  p<^>lygonal,  often  rounde<l  or  oval  mesh, 
commonly  750  to  1,500  u;  one  axis  of  mesh  usually  longer  than  tlie  other. 

Over  the  surface  small  oscula  1  to  2  mm.  diameter  are  sttattered,  in  some  cases  forming  longi- 
tudinal rows.  Surface  here  and  there  approaches  comlition  found  in  the  tyjw.  In  general  the  sur- 
face is  characterize*!  by  the  development  of  sharp  ridges  connecting  the  conuli.  The  ridges  may,  as 
in  var.  onomnln,  ap[>ear  as  in<le|>endent  meandering  structures.  More  commonly  they  intersect, 
giving  ri.se  to  the  honeycoml>e<i  surface  already  <lesi*ribed  as  occasionally  fouml  in  var.  anomaia. 
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Aplysina  fenestrata  Carter. 

Sjtoupiafcncittraia,  Dnchassaing  et  Michelotti,  1864,  p.  36,  pi.  in,  %.  7. 
Atilyehm/i-neslrata,  Carter.  1882,  p.  272. 

Station  6079,  one  specimen. 

Carter  describes  the  species  as  **  massive,  sessile,  lobate,  hollow,"  with  '*  vents  lai^,  on  the  prom- 
inent parts  of  the  body."  In  the  figure  given  by  I)iU'hai«saing  et  Michelotti,  the  large  apertures  are 
represente<i  on  the  apices  of  mammillary  lolxis.  The  Porto  Rico  specimen  is  an  irregular  mass,  150 
mm.  long,  with  an  average  thickness  of  5()  mm.,  and  apparently  without  a  surface  of  attachment. 
It  may  have  l)een  held  in  place  by  a  branching  coral,  <»r  Hr)mething  of  that  sort.  The  mass  is  exca- 
vated by  large  c(m{!avities,  some  of  which  extend  entirely  through  the  ImmU'.  It  is  thus  imjierfectly 
and  very  irregularly  dividetl  intr)  1o1h.»s.  At  one  end  is  a  roun<U»<l  ai)erture,  18  mm.  <liameter,  leading 
into  a  cloaca-like  depression  85  nun.  deep,  having  a  smooth  inner  wall.  At  the  opjKjeite  end  is  a 
similar  but  smaller  aperture,  leading  into  a  shallower  depression.  These  ai>erture8  probably  corre- 
spond to  the  ** vents'*  of  Carter's  specimens.  Sjionge  Innly  it^>lf  is soli<l,  and  with  no  discoverable 
true  oscula.     Color:  surface  black,  purplish-brown  where  water-worn;  interior,  olive-bn)wn. 

Surface  is  divide<i  into  polygonal  concave  art»as,  having  an  average  diameter  of  about  5  mm.  Such 
areas  sometimes  shallow,  mostly  deep;  sometimes  regularly  5  or()side<i;  again  rounde<l  or  irregular, 
often  owing  to  confiuenct^.  (Figure  given  by  Duchassaing  et  Michelotti  is  schematic.)  Dennal  mem- 
brane lining  concavities,  shining.  Where  the  c<mcave  areas  are  deep,  the  se|>arating  ridges  become 
thin  walls  (as  in  the  description  of  I),  et  M. ).  From  the  sharp  edges  of  the  l)ounding  ridges,  skeletal 
fibers  may  pn^trude,  occasionally  to  such  an  extent  that  the  lamellar  structure  of  the  skeleton  is 
shown. 

Dennal  membrane  over  almost  entire  surface,  quite  smooth  and  without  pori»s.  Here  and  there 
a  tract  is  found  with  a  few  i)ores,  and  in  which  the  reticulate  (condition  exhibited  by  the  dennal  mem- 
brane of  many  horny  sponges  { Apfyi<hia  fratjil Is  for  example)  is  imj)erfe<!tly  developed. 

Skeleton. — Skeletal  fil)ers  form  strong  reticulate  lamellae,  extending  directly  inward  from  bound- 
ing edges  of  the  surface  areas.  These  lamelUe  meet  one  another  at  alnjut  a  riglit  angle.  Skeleton  is 
thus  given  a  honeycomb-like  character;  the  outer  ojK'n  eml  of  each  "cell"  of  the  honeycomb 
end>ra(Mng  one  of  the  surface  anuis.  In  each  lamella  the  meshes  are  squarish,  or  polygonal,  and  I  to 
2  mm.  diameter.  Fiber  about  200  //  thick,  of  dt^ep  amlwr  color;  core  0.3  to  0.5  whole  thickness,  and 
distinct  (indistinct,  as  given  by  Cartt»r).     Sand  grains  sparstily  si'attereii  in  parenc^hyma. 

There  seems  to  l)e  no  doubt  that  the  Porto  Rico  s|x»(rimen  l)elong8  to  the  same  species  as  the 
sponges  describeil  by  Carter  under  .1.  fenrstraia.  Von  lAMidenfeld,  however  (1889,  p.  413),  lists  this 
species  as  a  synonym  of  -1.  areheri^  although  the  two  are  very  different. 

Aplysina  fragilis,  n.  sp. 

Station  6097,  one  si)ecimen. 

Sjionge  incrusting  on  coral,  l>e<*oming  massive  at  one  end.  Greatest  length,  80  mm.;  thickness, 
5  to  15  mm.  Color:  surface  dark  violet,  almost  black;  reddish  vix>let  inside.  Low  c(muli  in  neighbor- 
hood of  1  mm.  high,  scattered  over  surface,  u-sually  3  to  4  mm.  ai)art,  in  plact^s  nearly  disappearing. 
Surface  n^ticulate  except  at  extreme  e<lge  of  specimen,  wliere  it  is  sm<.K)th.  Reticulate  character  is 
caused  by  a  network  of  low  solid  ridgtw,  85  to  170//  thit'k,  including  depressed  areas  about  1  mm. 
diameter,  which  are,  however,  more  or  less  sul)<livid(?<l  by  lower  and  narrower  ridges.  In  each 
depressed  area  there  is  a  considerable  number  of  pores,  12  to  30  ft  diameter,  oi)ening  into  sulxiermal 
cavities.  No  large  osc'ula  to  be  seen.  A  few  small  round  aperturtis  (oscula?),  0.5  mm.  or  less  in 
diameter,  are  scattered  over  surfa^ie. 

Sulxlermal  cavities  numerous  and  fairly  extensive.  Canals  of  interior  numerous  and  large.  In 
rniter  layer  of  ectosome  are  crow<led  granular  cells  giving  color  to  surfacre.  Remaining  ectosome 
lighter  in  color,  c(mtaining  numen>us  tine  spin<lle  or  branche<l  cells  in  a  clear  ground  substance.  A 
similar  light-colore<l  tissue  is  abundant  round  some  of  the  largt»r  canals. 

Skeleton. — Skeletal  filx?rs  form  reti<'ulate  lamelljc,  lying  vertii'al  to  surface  and  meeting  one  another 
alxjut  at  right  angles,  so  as  to  prcKluce  a  honeycomb-like  structure.  From  (»uter  e<lge  of  lamelhe  single 
til>ers  extend  radially  iut^>  conuli.     Diameter  of  the  "cell"  fonmnl  by  lamelhe,  al)out  4  mm.     The 
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lamella'  themselves  rather  vajrnely  <levelo|>ed  (as  compared  with  A.  fetieMrnin),  owing  to  fact  that  the 
m(»shes  are  not  unifonn  in  size,  often  irregular  and  large;  diameter  of  mesh  frequently  2  mm.,  or  even 
larger.  Skeletal  iWyer  light  bn>wn  to  dark  reddish -brown,  fragile;  UX)  to  250  //  thick;  core,  0.8  to  0.9 
whole  thickness.     Sand  grains  and  foreign  spicules  sc-attere*!  in  parenchyma,  esj)ecially  in  basal  part. 

AplyBina  hirsuta  (Hyatt)  I^ndenfeld. 

Vcrouijia  hirsutn.  Hvftlt,  1875.  p.  4f6. 
Vfrtnujia  hirmtn,  PoK'-jafff,  InM.  p.  7U,  pi.  10,  fig^.  1.  2,  X 
Apli/finn  hir»utn,  Lendonfeld.  Isso.  p.  415. 

Stati<ui  6079.  one  syK'<-i':ien, 

S|x>nge  consists  of  two  cylindrical  tubes,  40  mm.  and  60  mm.,  respcvtively,  in  diameter,  fuaed 
throughout  their  cours**  so  as  to  produ(*e  a  roughly  cylindrical,  somewhat  flatteneil  mass,  320  V>y 
100  mm.  Basal  surface  of  mass  flat,  .«lightly  smaller  than  the  likewise  flattene<i  upj>er  end.  A  very 
large  osinilum,  narrowed  in  one  diameter,  at  upi>er  end  of  each  tul>e.  Small  oscula,  2  to  3  mm. 
diameter,  abundant  on  lateral  walls.     Thickness  of  tul>e  wall  fairly  uniform,  al)Out  12  mm. 

Spi»nge  rather  tli*shy  and  compressible.  Surface  very  uneven,  elevat<Hl  here,  depresse<l  there; 
marke<l  by  sharp,  more  or  less  meandering  ridges,  or  by  separate  conuli,  l>oth  about  1  mm.  high. 
Intervening,  smooth,  depress<t<l  areas,  2  to  3  mm.  wide,  may  l)e  jxjlygonal,  or  may  not  Ixj  eo  definitely 
circumscril>e<l,  in  which  case  they  apjiear  as  vaguely  markeil  furrows. 

Skelton. — Skeleton  a  uniform  reticulum.  Fil>eraVK»ut  100 /i  diameter;  pith  <me-thinl  whole  thick- 
ness. Mesh  jKjlygonal  or  irregular,  1.5  to  3  mm.  wide.  Skeletal  fibers,  protruding  from  the  connli 
and  surfa<*e  ridges,  unite  to  fonn  an  extra-sujjerficial  network,  having  an  average  thickness  of  5  mm., 
in  plac(?s  twice  that  thickness,  l^neath  this  network  the  dennal  membrane  is  intact.  A  similar  but 
nmch  thinner  extra-sui>erti<'ial  growth  is  found,  in  patcht*s,  <ni  inner  walls  of  the  tuljes.  Macerated 
skeleton  very  ctjmpressible;  loose. 

Von  Lendenfeld  says  "sponge  rose  (X)lor.  The  skeleton  is  dark  brown."  The  Porto  Rico  speci- 
men is  purjilish,  showing  a  lighter  olive  tint  in  the  hollows.  (V>lor  of  filler  in  the  interior  is  a  bright 
aml>er;  extra-superficial  lil)er  is  light  brown. 

Oeniis  DEHDBOSPONOIA  Hyatt  (1875). 

Skeleton  com|K>se<l  of  dendritic  filx*rs,  which  may  ana£>tomose  to  a  slight  extent,  but  do  not  form 
a  reticulum,  as  in  Apli/slmi. 

Dendrospongia  crassa  Hyatt. 

I>futln»iH,nfjin  rrnjijuj,  Hyatt.  1875.  p.  401.  pi.  l:^  ties.  1.  -1,  7. 
AjJu^inn  rnnij^i.  Ix-ndenfeld.  1SS9.  p.  42:^  pi.  :-'>.  fiir.  3.  pi.  ,*fe».  fi»f.  7. 

Station  ♦i079,  three  siKH-imens:  station  ?,  one  si)ecimen. 

S|M»nge  irregularly  loVwite.  lol>es  miu*sive;  in  some  ca.sc»s  attache<l  to  <*oral,  then  pansingat  the  baae 
into  in<'rusting  condition.  Porti>  Ki<*o  s|K*cimens  have  greati*st  length  of  1(X)  to  120mm.  Surfai'e  cov- 
ere<l  with  low,  .-iharp  conuli.  often  alniut  5  mm.  apart:  skeletal  filn'rs  fre<juently  proje<'ting  from  conuli. 
Color:  Surface  dark  violet,  almost  l>lack:  interior  dark  violet,  ap|>earing  nNldish  in  sei-tions. 

I>ermal  membrane  over  nearly  entire  Mirface.  smiM>th,  shining,  and  without  |X)res.  Here  and 
there  are  tnu-ts  in  which  surface  is  reticulate.  Keticulati"  ai)jK'anince  is  cau.«HMl  by  a  network  of  low,  flat, 
solid  ridges  alxMit  140  //  wide,  which  incl<»se  depress<*<l  j)ore  ari'as  alM>ut  2*'A)  by  160//.  Pores  of  each 
m\'d  considerable  in  innnln'r  (15  in  a  tyi»ical  <-a.**e),  12  to  2i)  //  in  diameter,  oi^ening  into  sulxlennal 
cavities.  In  s|M>ts  the  reticulat**  condition  of  surface  is  distinct,  l>ut  the  jM>res  are  absent.  In  other 
places  the  n*ticnlate  condition  is  iniiK*rfe<*tly  develojKNl.  The  varying  <*haracter  of  the  surfact»  suggests 
that  not  only  do  the  |H»res  apjK'ar  and  disiipjH'ar.  but  that  with  tliem  p<»ssibly  comes  and  goes  the 
reti<'ulate  arnui;:ement.  Minute  a  portfires  (oS4'ula?i.  alM)ut  0.5  mm.  diameter,  s<*attenMl  over  surface 
in  some  abundance.     \n  t»cc5isional  os<uluin,  2  to  3  mm.  diameter,  is  al.^^o  found. 

F^'tosome  dens**ly  crowde<l  with  spintlle-shaiK*<l  <vlls;  liglit  in  color.  Similar  tissue  extends  into 
interior,  esjK'cially  abundant  r»»und  larger  canals.  SulMlerinal  cavitit»sare  fouml  here  and  there,  but  in 
general  their  pla<e  is  taken  by  small  canals  in  the  e<*t<jsome.  P'lagellatt^l  chamlK»rs  in  one  <»f  my 
siK'cimens  niea.»iures32  by  24  //. 

SLrhtnii. — The  dendritic  fiU'rs  com|H>sing  the  skeleton  may  ana.«tomose  to  some  extent,  without, 
however,  pHxlucing  a  reticulum:  although  an  iKi'asional  s«piarish  mesh,  al>out  2  mm.  diameter,  may 
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l^e  foniK^l.     Diameter  of  fiber,  for  the  most  part,  almut  500  //;  core  0.6  to  0.8  wliole  thickness.     Sand 
grains  a<»attero<l  sparsely,  more  abundantly  in  pljicea,  through  parencrhyma. 

The  peculiar  cliaracter  of  the  skeleton  marks  off  Ih-ndroH^Mniijin  from  the  species  ot  AjAi/H'mn.  The 
interesting  similarity  l)et\v(M»n  DeuflroHfxmgia  and  the  AplysiUuhc  has  been  pointed  out  by  Von 
Lendenfeld  (1889,  p.  424). 

Family  SPONGELID/E  F.  E.  Schulze. 

Flagellateil  chaml)ers  open  directly,  by  means  of  a  wide  mouth,  into  exhalent  <-avities.  Skeletal 
fiber  with  thin  axial  cort^     FilH'rs  in  general  cored  with  fon^ign  imrhisions. 

Oenm  8P0N0ELIA  Nardo  (1884). 

Flagellateil  (rhaml>ers  large  and  sac-shai)e<l.  Skeletal  fillers  fonn  an  irregular  reticulum.  Main 
fibers  abumlantly  (U)retl  with  inclusicms;  conn(^'tivesalsosocH)nHl,  or  more  or  less  free  from  inclusions. 

Spongrelia  pallescens  (().  S<'hmidt)  sul>sp.  fragilis  var.  ramosa,  F.  E.  Schidze. 

Spf/tigdia  jxUifHrnm,  O.  StJunidt.  18<J2.  p.  30.  Taf.  in.  f\g.  8. 

Spongrlia  jHiWstrus  sul»sf».  JrwiiUn  var.  ramom,  F.  E. Sohnlze,  1879  b,  pp.  IW,  154,  Taf.  v-vni. 

Spongfiia  paUfMrnK,  Polejucflf,  l.Vv4,  p.  42,  pi.  n i,  t\g.  1 .  * 

SponffdiafroffiliH  var.  irmjiUariit.  Londoiifrhl,  18S9.  p.  (562,  pi.  37,  tig.  10. 

One  specimen,  **off  Punta  de  Melontw." 

Sponge  consists  of  several  u])right,  digitate  (some  cylindrit^l,  some  flatteneil)  lobes,  united  at  the 
base  and  here  and  there  fuse<l  laterally.  Total  height  of  mass,  00  mm.;  greatest  width,  50  mm. 
Diameter  of  lobes,  5  to  15  mm.  I^oIk^s,  with  exct»i»tion  of  one,  solitl  and  witlxmt  terminal  osculum. 
Exceptional  lolx»  tulmlar,  with  a  tenninal  o.M<'ulum  .S  nun.  diameter  leading  into  an  axial  cavity. 
Remaining  os<rula  (thnn.')  al^out  8  mm.  diameter,  and  on  sidi^of  loin's.  Flagellatinl  chandlers  measure 
60  to  70  fi  by  40  to  50//.  Conuli,  1  nun.  high,  2  to  .'{  mm.  ajwirt.  Consistency  tleshy,  yielding,  and 
somewhat  t?lju*tic,  with  sufficient  firmness  for  the  sponge  lolies  jwrftrtly  to  retain  their  natural  shape 
and  position  when  s|K)nge  is  removeil  from  the  fluid.     Color,  blackish  gray. 

From  the  comili  radiate  l>and-like  ridges,  which  branch  and  anastomose  so  as  to  form  a  network, 
in  meshi»s  of  which  lie  the  iK)re  areas.  Only  a  few  of  the  ridgt»s  are  supi)orte<l  by  skeletal  fibers. 
Most  contain  merely  sitatt^'red  sand  grains  and  spitude  fnigments,  such  as  are  found  throughout  the 
dermal  inendirane;  also  many  fibn^us  cells;  also,  as  a  nile,  c^losely  (>acked  conls  of  the  commensal  alga, 
OHcUhria  xpontjt'Ihv  (Si^hulze,  1879  6,  p.  147,  Taf.  viii,  figs.  9, 10).  The  latter  is  extremely  abundant  in 
and  jui»t  Ik'Iow  the  tlermal  membrane,  but  is  nearly  absent  from  the  interior.  The  band-like  ridgt»s 
are  everywhere  <listinct  to  the  eye,  and  in  n?gion8  where  the  jMjres  are  opemnl  to  their  widest  extt»nt 
thev  l)ecome  verv  obvious. 

fSkeliion. — Main  longitudinal  fillers,  1550 //  thick,  narrowing  down  in  places  to  diamtiter  of  170//, 
lie  about  2  mm.  apart;  somewhat  fascicular,  an<l  densi>ly  crowdinl  with  sand  grains,  spicule  fragments, 
and  foraminifer  shells.  Main  fibers  branch  at  acute  angles,  branches  extending  outward  and  upwanl 
to  ternnnate  in  the  conuli.  Connectives  vary  in  thickness  from  1(K)  to  00  //,  and  also  are  for  the  most 
part  thickly  crowdeil  with  iucliisions.  In  some  of  the  smaller  fillers,  the  iiu'lusions  are  only  abundant 
enough  to  f(»rm  an  axial  string. 

The  system  of  connectives  is  fundamentally  hulder-like,  giving  rise  to  large  squarish  meshes, 
each  rx'cupying  the  whole  sjmce  l)etween  a  pair  of  main  fillers  and  having  a  longitudinal  or  radial 
length  of  alxiut  1.5  mm.  Connectives  sepaniting  succe.*<sive  meshes  of  this  sort  are  occasionally  simple, 
but  usuallv  branch  an<l  form  8econ<larv  rcti<'ula  with  mohcs  counnoidv  ',]00  to  700//  diameter.  The 
large  squarish  meshes*,  just  allude<l  to,  are  in  places  broken  up  into  smaller  ones  by  the  branching  of 
the  coimectivcs.  Connectives  extending  In^twecn  outer  ends  of  main  filn^rs  are  in  many  places,  but 
not  everywhere,  ><ulUciently  branche<l  to  give  rise  to  a  sujierfic'ial  reticulum  with  meshes  conunonly 
400  to  700  //  tliameter. 
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THE  FORAMINIFERA  OF  PORTO  RlLU. 


lU-  JAMKS    M.   1-LINT, 
Mt'dical  Pinrlor,  i\  S.  Xai'v. 


The  foraniinifera  Iwlonjr  to  the  subkin^dom  Protozoa,  ehi>s  Hhizoinxla;  that  is  to 
say,  they  are  ainon^  the  simplest  forms  of  animal  life,  «'onsistintr  of  a  ininuto  ma»  of 
protoplju^m,  or  an  aj^gregation  of  such  masses,  without  ort;iin>  or  ti^siu^s,  capal^le 
of  protriidinj^  any  jwirt  of  the  lK)dy  in  the  shajK?  of  fine  threa<l>.  which  Mow  to,ireth<»r 
whenever  they  touch,  forminjr  ii  *rr»i"wlar  network.  They  are  atiuatic,  mostly  marine 
animals,  generally  microscopic  in  size,  and  are  inclosi^d  in  shells  or  ••tests"  com]M)MMl 
eitherof  calcium  carljonate  secreted  hv  the  animal,  or  of  available  foreijrn  material.  >urli 
as  mud,  sand,  sponire  spicules,  or  dead  shells,  united  hy  a  calcareous  <-ement.  A  few 
species  are  pelagic,  hut  the  givater  numlH»r  of  sipecies  live  at  the  l^>ttom  of  the  si»a. 

The  shells  of  recent  foniminifera  are  found  almost  everywhere  on  the  <Hvan  In^d, 
the  exceptions  l)eing  in  the  i)olar  seas,  and  in  the  abysmal  depths  1k»1ow  alnuit  2..Vm» 
fathoms  where  the  shells  seem  to  Ik*  dissolved  in  the  dense  waters.  As  fossils  thev 
are  widely  distributed  and  of  great  geological  signifi<*ance.  since  they  are  th(»  M>ui*ce  of 
all  the  chalk  and  much  of  the  limestone  all  over  the  world.  These  calcanH)us  stnita 
are  in  process  of  formation  at  the  present  day,  the  siune  as  in  past  gef)logical  age>. 

There  is  but  little  on  record  regarding  West  Indian  foniminifeni.  Few  dredgings 
have  been  made  in  that  vicinity,  and  fewer  have  l^een  studied  and  rejH)rted.  Tlu» 
t%////*^if/<r  records  one  dredging  otf  Culebm  Island,  in  8t»o  fathoms  of  water,  from 
which  177  spei'ies  of  foraniinifera  were  identified,  showing  that  foraminifeni  are 
ver}'  plentiful  in  these  waters  ill  depths  l>eh)w  the  coral  and  al)ove  the  abys.>es.  The 
j-l/W/Y/w  also  found  foniminifeni  in  great  variety  and  4|uantity  along  the  northwest 
coast  of  Cul)a. 

The  Fhh  TTntrk  expedition  to  Porto  Rico  obtained  foniminifeni  hy  shore  col- 
lecting at  Ensenada  Honda,  (  alnillo  Blanco,  and  Mayaguez.  and  with  the  dredge  or 
tangle  at  the  following  seven  stations: 


u 


tation 
No. 


ti079 

0)91 
6092 
6U93 


L<.K-alily. 


lK*i>i)i.         IVittoin.      In>truii)fnt. 


Sun  Jnnn  Hnrhor,  NW.  nngk"  t»f  Morm  Citsilc  1  niilo 4  to    7; 

( )ff  St.  TlK.inji>.  Siil  KiM-k  W.  hv  N.  i  N.  ♦;  milc^ _•»•      •S.\ 

OtTSt.  Thomu'i.Srtil  R.H  k  NW.  i  W.  4  imU-s ..n 

(►fK'uk'hrM.llinta  Mula  livrhi-ljoiw  SW.  4  S  >;  niih*> Iti 

Off  Vivquwi.CiiIebrilas  light  liMiiM..  NE.  1  N   lOTnik-^ !=» 

off  Vie<ino>  Nlnrni.i'ulfhritii>  liehthoiiM.-  Nt.  \  K.  7i  mili-> If'. 

Off  Cuk'bra,  Cukhrita>  liKht-hou-H.*  NK.  5*  inilv* 15 


FiiK'snnd.  l>n.Hliro. 

<'nral T;ini:l«-. 

<1«» l»ri-<li;i*. 

Citral  ^iTiil  III  I. 

Coriil Taiik'k'. 

dii Ik  I, 

lit! I»«.. 


As  will  be  seen,  all  the  dredgings  were  in  quite  shoal  water,  with  conil  or  conil 
sand  at  the  liottom.  The  <|uantity  of  material  gathered  was  genenilly  <|uite  small, 
yielding  few  foraminifeni.  Station  ♦>.K»3  furnishinl  only  7  individuals,  Knsenada 
Honda  i>,  Calmllo  Blanco  8.  and  MayagiH'z  only  "1  or  8  exceiHlingly  minute  ones. 
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A  considcrahio  iuiiuIkm'  of  sjMH'ios  is  roprosoiitod,  hut  without  exception  the 
individual  shells  an*  helow  the  t^^pieal  size  and  appear  to  have  hccn  starved  by  the 
more  vij^orous  comls  anion^  which  they  were  found.  The  sp<»cies  }>est  n^presented, 
both  in  nunil)ers  and  development, aie  OrhleulhHi  udunca  and  A)ni)lut<ti'<jhui  hf<iitnnL 

The  following  lists  show,  })v  families  and  stations,  the  six*cies  represented  in  the 
collection.  Descriptions  and  figures  of  these  sjH^cies  may  be  found  in  the  K(»jx)rt  of 
U.  S.  National  Museum  for  1S97,  under  the  title  '"'Recent  foraminifera;  a  descriptive 
catalogue  of  s])ecimens  dredged  by  the  V,  S.  Fish  Commission  steamer  Afba(rof<fi/^ 

LIST  OF  FORAMINIFBRA  BY  FAMILIES. 


F'umily  Litcoud.^: 

Afmn(>flinrnj<  incertuji  d'Orhi^iiy. 
Family  Tkxtulakid.k: 

Te.rtularia  fjramt*n  <r()rl)i>r!iy. 
C/arulinn  fHirmetufiit  (VOrlnany. 
eocivna  CriimlH*!. 
Fainilv  Miliolid.k: 

lilbx'uliwi  IhtU  Defrance. 

hufhidfs  (rOrhijniy. 
Splrolocnlina  grata  Terquein. 
Vrrtf'hralina  iiin'tf/nin  Brady. 
MUioliua  liiinxaita  d'Orbigny. 
atnnimdum  Linn. 
hicomis  Walker  &  Jacob. 
tricurimtta  d'Orbipiy. 
reticulata  d'Orbigny. 
renuMa  Karrer. 

hucculeida  \9ir. place idif or min  Bnwiy. 
angularim  Flint. 
cirnilarU  Boniemann. 
OrhinUina  adimca  Fichtel  &  Moll. 
Orbitolites  duplex  Carpenter. 


Family  Miuoijd.f. — ContiiiuiMl. 
OrbilfditcM  marginalia  l^man^k. 
Pnuroplis  j^ertvsus  Forskal. 
Family  La<ien'ii>.f.: 

OiMcllaria  cultrata  Mont  fort. 
giblni  <rOrbigny. 
I'vigerina  pt/gm,rn  d'Orbigny. 
Family  (iU)Bii;KiiiNiD.«:: 

Orhulinti  unirersa  d'Orbignv. 
Olohigerina  hulloides  d'Orbfgny. 
mcculifera  Bra<  1  y . 
duhia  Egger. 
Family  Rotalid.k: 

Pulvinulina  mennrdii  d'Orbigny. 

tumida  Bnidy. 
Trmicatulimi  roi<ea  <l'Orbigny. 
pygmaa  Hantkin. 
pruciucta  Karrer. 
A  nam al inn  ariminensis  d'Orbigny. 
Family  NrMMCUNin.K: 

Pohfstinnella  »triatopunciaUt  Fiohtel  A  MoU. 
A  mph  ii^tegina  h'ssoit  ii  d '  Orbigny. 


LIST  OF  PORAMINIPERA  BY  STATIONS. 


Station  6053:  Clm^JiHna  eocwna  (i umbel,  Biloculina 
hwis  Defrance,  Spir(d(Hndina  grata  Terquem, 
Miliolina  limhramt  d'Orbigny,  M.  seinimUum 
Linn.,  M.  biatrnis  W.  &  J.,  ^f.  tricarinaia 
d'Orbigny,  Orbiculirui  aduuca  F.  &  M.,  Mti- 
tolitctt  marginnlis  I^amarck,  O.  duplex  C&ri),, 
Peuertfpliii ]>ertu8us  Fon*k.,  CriMellaria  cidirata 
Moiitf.,  C.  gibba  d'Orbigny,  Uvigerhw  pgg- 
man  d'Orbigny,  (Mmlina  t»i/rf rwed'Orbigiiy, 
(wlobigerina  bulloides  d'Orbignv,  (i.  dubia 
Egger,  Pidvinulina  memirdii  d'^Orbigiiy,  P. 
tumida  Bradv,  Druncatulina  rosea  iVOrXngnVj 
T.  py^^mffia  Hantk.,  Anomaima  arimeniuaiA 
d'Orbigny,  Amphisiegiua  lessouii  d'Orbigny. 

Station  6079 :  A  mmodiHcuA  incerlus  d'Orbigny,  Textu- 
laria  gramen  d'Orbigny,  Clandina  parisietim 
d'Orbignv,  MUiolitm  seminulum  L.,  ^f.  reticu- 
lata d'Orf)igny,  ^f.  reuusta  Karrer,  M.  buccu- 
leiiia  var.  pbicerdiformis  Bradv,  Orbiculnm 
aduuca  F.  &  M.,  Orbitolilea  duplex  Carp., 
Amphifitegina  lessouii  d'Orbigny. 

Station  6080:  Clarulina  variftiem^in  d'Orbigny,  Mili- 
olina  linmeana  d'Orbigny,  OrbicuJina  aduuca 
F.  &  M.,  TSnnicatulina  prirciucta  Karrer, 
AmphiMegina  lessouii  d'Orbigny. 


Station  608(J:  Verttbndina  iusimm  Bra<ly,  Orbi- 
culiim  adunca  F.  &  M.,  Polt/»tomcl/a  tttriato- 
puuctata  F.  A  M. 

Station  (5091:  Orbictdina  adunca  F.  &  M. 

Station  (>0<)2:  Biloculina  bulloides  d'Orbigny,  Milin- 
liua  linmraua  d'Orbigny,  M.  retindata  d'Or- 
bigny, CHficulina  adunca  F.  A  M.,  Orltitolites 
margiualis  I^manrk,  Glohigerina  mccuHfera 
Brady,  TruucalxdinajntginmiHzxiiV.,  Pohisto- 
melbt  striatopuiu'taia  F.  AM.,  AmphiMegina 
h'Hutmii  d'Orbigny. 

Station  601*3:  Tej  tularin  gmrnen  d'Orbigny,  Orln- 
cul  inn  aduuca  F.  AM.,  Orbitolites  marginnlis 
Lam.,  Globigerina  bulloides  d'Orbigny,  7Vti/#- 
catuliua  pygmica  Ilantk.,  Polystwnella  striato- 
punctata  F.  AM. 

EiL-ienada  Honda,  Culebra  Island:  MUiolina  angu- 
laris  Flint.  M.  cirndaris  Boniem,  Polystomella 
stnatopuufintn  F.  A  M. 

Cul)aIIo  Blancf)  Reef:  Miliolina  biconiis  W.  A  J., 
Trunctitulina  rosea  d'Orbigny,  Ptdrinulinn 
tumida  Brady. 

Mayagnez:  Collection  consistH  of  fine  jsaml,  witli 
an  occasional  minute  foraminifer. 


I  N  1)  K  X 


aapNrii,  .Vm-oriria  :>>^'^. 

Tiit>ircllH  :i'^>. 
abbivviatas  Eury|Kmo|K.-u>  .UK 

l*ano|K.'u?*  30. 
abdita.  Helia>lnia  arj. 
abraiH'hiata.  Glycfm  "Jt".*. 
AcaUiriu  1*73. 
Acauiiitii^oiyia  'JZ'k 
At*anellH  274. 
ac'antha.  Acta-a    :ti, :il. 
acTinthiK-hinis  <;ly]»luru^  'Xi.  V4. 
A<*amh«*rorKia  27.'>. 

iL^ifH-ra  '2^1. 
AoanthoLM.s  271. 
Acaiithony.x  52.  CAK 

debili>  {*). 

emanurinatu.^  (iO. 

potivrrii  iHJ. 
Ac"anth«»piis  19. 
acanthiinis.  Hithyni.'i  i-^;. 

ralamcm  12:1 
acanthus,  ('ancer  ;^4. 
aeer»>a.  <J«>nf«»nia  2^7. 

Picn^orpia  *>7. 
.\ohclous  deprejssifn»n>  U.  4.x 

onlwayi  41,  40. 

nibvr  51. 

K'bjf  44.  Uk 

.spinicarj»n>  44.  47. 

spinimanus  44.  4'>. 

tllmidulu^  51. 
Ac-is  275. 

^tliUiria  ivj. 
aeklciaiiiis.  rarhyrhck*-  l.'V*. 
afkk'yi.  Z<»r««asu-f  2^7. 
acrr»|Nira.  nrlia««lnia  :an. 

Madroi»<»ni  '.M. 

Orl.irrlla  2yi.:iiH.:tir_'. 
Actaa  24.:vi. 

arantha  :«.:i4. 

bifnui>  'S.i.'il. 

n<Kl«is»i  :Ci. 

rufopuixtata  :vi. 

nifopiiiictata  n«»<l<>s;i  :«. 

K*ti»rera  :«. 

spinifern  :i4. 
.V<'tinacli>  fl«»sc"iilif«*ra  HUk 
A<'line  3?.*. 
Actinia  aiu-numt*  3*«<i. 

anntilata  ;(5V 

bic»»l«'r  :vV.».  ;)»a. 

cnuifi-ra  St'ts. 

HiiN'ulifrni  3I«'. 

i:mijnlif«.Ta  317,  3i>.  :>*;s. 

helianlhn>  3*'^'».  :^w;. 

ftx-nlifrni  M'ify.  370. 

MH-iata  :i33. 

«.l  :'►»«. 

Milifora  :i.5">. 

triroiur  :ir»y,  3«ii. 

ultnt marina  3«X 
Actinia-  :i2t'..  352.  :ft*2. 
Actiniaria  ;i23. 324.  .fS\  :rj»i. :{27.  ;i2y. 

X*).  :V42. 
Aciinin*  :«;.  :t:7.  :«9.  ;U2,  :i««.  :i«V4. 
ActiniMlendrida-  :it'*l. 
Actinomctni  meridional i.s  235. 

nibi^incjsa  2^45. 
Actiuoponis  32^,  301. 


I 


I 


.Vi-tinopimi- oU-jran."*  3f.4. 
Aclinoiry.v  o2>.  3<vi.  :Vr\. 

stincti  thomu-  3«i"*. 
.Vciiiioziia  :{24. 
aculcaia.  Hya**  77. 

Citlionia  77. 

l*ilho  77.  7'<. 
a«'ulcatii«.  Tanrer  »i«'.. 

Mithra.x  tki,  tTT. 
acuta.  HircMiia  404. 

ri»lytlurs<'-  4<V|. 
aculic«»rni>.  Mithrax  »».'».  «rf'. 

jtcntidcnv.  C'alliiui'te<  sapidiu^  17. 
adactvla.  Hippti  i:iN 
Adani.'.ia  35s.  :^j,  :ii',\ . 

cjrcU'ttT*  xvj. 

f»<»lvpu«i  3.'y.». 

H»l  ':v5y. 

tri<'olor  359. 
adunca.  (»rbicu]ina  11*^. 
-Fjfa  c<-arinata  171. 

.F^ridji-  1»V4.  171. 
.Kpiuus  52,  54. 

s«-ptcm>pin«>sus  54. 
:f<{uiiii»i-tiali<.  S<'yllarid«-s  97. 

.<4-yllarn««  97. 
.-itruuH.  Munida  1 17. 

I'alainon  125. 
africanu.*'.  I*ala-nion  12:'.. 
.Virariria  291.  3lu. 

airarit-iit'S  32»» 

cailhti  -291.  311. 

clc|»hant<»tn>  ^•♦l.  3lo. 
.Vjrariridji-  3i»'.*. 
a^aricitr^.  .Viraxicia  :i2h. 
ji;rari<u>.  roriii's  317. 
amtv-i/ii,  Kn<ral<Mlc-  35. :t»".. 

MulUria  2-59. 
.Vtrcla.-  M-hniidtii  3'>. 
a^ilis.  I'tHlarke  1K5. 
aijonns.  Ijimbrus  7l». 
.Viplai>ia  ;V>4.  :>57. 

annulata  :i2i*.  :iVi,  :V>7.  ;t5.H.  .Vll.  :<74. 

Hilift-ra  ;v'wS.  ;{57.  ;i5**. 

tairctc"^  ;>.v>. 
Aipta.-'iiiM-  ;f29.  :t54. 
alata.  .\rici<U'a  IVJ. 
albican**.  Ot'yjKKia  ♦">. 

(H^yjMMlc  ♦'». 
allMM-inrtn^i.  Lincu^  225.  2>>. 
allH)na.-u^.  Lincu.s  227. 
Albunra  Kibbt'>ii  l;>9. 

i»xyi»phtlialnui  WJ. 

^yninista  139. 
alcici»rni>.  Mill«'iM»ni  2*.*1.  ol>. 
.Vb-irona  hirvuta  hl9.  17o. 
Ah-ironitla  101,  109. 
.Vlcy«»nai-ca  "209. 
.Vb-vonaria  -iris,  -jf,'.*,  :VJ4,  :va:i. 
AU-y«»nida   2»".9.  27u. 
Alcyonium  UH 
-Memo  M'ych«*llcn*»i««  3v%. 
Aliciida-  :{2S.  351. 
Alph»''cn«i  ll>4. 
Alpbcida    4.  91.  101. 
Alpbcina-  104. 
Alphcus  104.  ia'>. 

armatus  105.  UK 

l)eniiuden.»»if«  107. 


Aljihcu.s  can<U*i  105. 

cri.«'tulifron««  lo'»,  U»i. 

dcntipc>  lO'*. 

tlorithinus  lu5.  107. 

birmo^us  1U">.  lor;. 

bclcnicba  li>  Ui5.  H»7. 

intrin.*itfus  109. 

macnM-bclcs  105.  106. 

mrpichclcs  105. 

minus  H»7.  UK*. 

ncpiunus  110. 

olH'S4^manus  lor"». 

packanlii  lO-'i,  107. 

iMK-yi  lu». 

i»rai*o.x  109. 

rosirati|H'S  lU"),  los. 

saulcyi  109. 

var,  bn'vicar|»i»>  b'9. 
lon^i^qiiLv  110. 

.stn»pim*hinis  loa. 

trans verMiMiacty Ills  Hi"). 

tridcntulatus  u'w. 
altenmta.  Luidia  'Sit*. 
altemaius.  PaliciLo  12. 
amarantbii>.  I'achvchalina  :{9l. 

l'bor»Mi>  :{91. 
■   Amathia  bystrix  62. 
I  americana.' Ancbistia  121. 
I  Etbusii  S9. 

j  Ktbusa  mas<-aronc  nv. 

I  IMivllauKia  -J99. 

Rciiilla  279. 
I  amcricanum.  (inathoidiyllum  126. 
,  amcri(-ann>.  Arflu.«»  9<. 

rcrianibn.'*  :i2l».  330. 

Chlonnliu-  -27. 

Ku|)an<»|»i'Us  2^,29. 

Ix*pt«»«iius  27. 

ranoin'us  2*». 

I*araiH'na'Us  101.102. 

IVri<Mimcnc>  121. 

S«yllarus  97. 
.Vmnuxlist^us  inct*rtiLs  416. 
.Vmmotbca  271. 
.Vmmotry|tane  timbriata  207. 
amo'ua.  I'onvllana  I'.l^. 
ama-nus.  lVin»listhes  135. 
.\mphan'tida-  2iH">. 
.Vm|>bictcis  na.vuta  206. 
Am|»hi<-tcnida-  20ri. 
Ami>hilapbis  275. 
.Vmi»bimc<lon  arlMin-x-cus  :K»2. 
.XmjihiiMlia  planispina  241.  247. 

pulcbcUa  241.  24^. 

riisci  241.  24^. 
.Vmpbinomc  micrr>caninculata  IW. 
.\miihinomida'  liM. 
.\nipbioi»lus  stcani.sii  241.  24S. 
Ampbipnolis  poesii  241,  247. 

emcillima  251. 

limlMita  241.  247. 

sublilis  241.247. 
.\mpbii>sila  fulva  245. 

maculata  245. 
.\mphisti*jrina  le!<M>nii  416. 
.Vmpbiura  bihamula  241.  247. 

HvxuosH  241,  247. 

stimu*^>ni  241.  247. 
Anamatnia  hy.strix  62. 
anana}«.  Kxplanaria  '.VJR. 

Favia  3U3. 

417 


418 
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iiiiiinas,  Mii(1ri'|M)ni  3(M. 

I*iira.stri*a  'MXi. 
AiiaHinniH  52.  r>H, 

fuuiix  r>y, 
Anatnivne  379. 
Anchistia  ainericana  121. 
Ancoiina  aa|>t(>K  3W. 

rtbnisa  :^S. 
anemone,  Actinia  'MG,  'MVJ. 

DiK-fji^oma  3(>5,  3('i(). 

HoniostichanthuN  3(>5,  :^'i(i.  3(>7. 
anfniitMiIuN,  (lorKonia  2H|. 
an^nilHiis.  Miliolina  41(>. 
anKnlnta,  Ophiotlirix  2IU.  211.  2(k{. 
anf^ustifrons,  Pb$«»H(>ma  135. 
Anilocm  latlcauda  172. 
aniNodon,  othonia  77. 

l»itho  77,  7S. 
annulariH.  AHtrea  301. 

Heliastnia  im. 

MadreiKira  :S01. 

Orbicella  301. 
annulata.  Actinia  li55. 

AipUusia  :t2y.  :iV).  :i57,  35h.  :i72. 37 1. 

A8tr<)iH>rpa  211, 251 . 

DvsjictiH  35.5. 

Venn  ilia  210. 
annnlifili.M.  TcreJ»ella  '205. 
anomala.  Ai»lvsina  377.  107. 
anomala-,  Ma<irept>n»;  312. 
anomalia.  Brachyura  131. 

Macrnra  131. 
Anomalina  ariminen.»iN  lir». 
An(»innra  131. 
Ante<lon  ha>rcnii  2:i5. 
antellaruni,  IMplohdolla  21*.>. 
AnOielia  270. 

Anthemiphyllia  patent  311. 
Anthe<)psis.%4. 
AnthiiiK  141. 
.\nth<>K(>rgia  275. 
.Vnthonia^tUH  270. 
Antlioniuricea  275. 
AnthoHtninn  latacajjitata  203. 

rainctMum  203. 
Antlioniastus  270. 
.\ntliop(Mlinni  270. 
Anthoplilidsc  271. 
AntJiothela  273. 
AnthoziMi  292.  325. 
Anthropleum  317. 

Krannlifera  31H,  .Y>0. 
anti)len.«(iH,  Astn)iHH*t<'n  '£W>. 

(•erehratuluH  22.i.  227. 

CliljanariiL**  142. 

Dnmiidia  132. 

Kuni)lla  "226. 

(>pni(»)>lenna  251. 
antllliensis.  Bnn(Klc<>i"*i**  •*•'»! • 
.Vntinedia  dnctiassiiinKi  :(U'». 

tntHTcnlata  '.Wk 
Antipatharia  324.  3'25. 
AntipathcM  Iristis  2^7. 
Annn>pidie  Ifix. 
.\n(iro{tUN  hrauchiatus  U'tS. 
Aply.*<ina  406. 

cra-Hsa  409. 

feneslmta  40H. 

flaKelliforniis  im\. 

llaKellifdrniisvar.  anomala  377.  I07. 

frazil  is  40s, 

hirnnta  lOU. 
Aply.sinidsc  40(». 

.XiMKTcmnus  w.'ptcn)spln<tsus  51. 
appres.»<ji,  Oi>hiuni  210,242. 
.Vpsendcs  cspin(»sn8  1(>4. 
Ai>*ieudidiL-  KW.  IM. 
Anibclla  (ipalina  1\K). 
Anifla  del  mar  5:j. 
Aratus  15,17. 

pisonii  17. 
arlM)re.*»ci-'n.v.  AmpbinuMlon  :V.r>. 
arbu»<cula,  CarvophvUia  2*JS. 

CladcK'Dm  *2y«J,29S.:i5l. 
Arcing  americanus  97. 

jrnndlachi  97. 
arcuata.  IlyixK-oncha  13i{. 
AreniLU.s  14,50. 

cribrariuj<  50. 
arcnaria,  OcyjMHlc  «>. 
anM>la,  Mu.aiidni  306. 


areolata,  Madrepora  :^05. 

Mieandrlna  305. 

Manicina  291,295,296,297,305. 

Tachychalina  392. 
areolatn.s,  l*an<>|>en.s  29. 
aixii»<f  Palinuru.>4  9h. 

PannliruM  98. 
Aricia  cirrata  201. 
Aricidea  alaUi  202. 
Ariciidie  201. 

ariniinensiH.  Anomalina  415. 
armata,  rnreellana  133. 
annatn.s  Alpheu.M  105,  lOH. 

Axiiis  96. 

I'ctrollstheH  13;i. 
Arrow  Crab  M. 
arroyen.«<i.s,  Ncrxds  193. 
artlcnla.  Eunice  1\H\. 
articniata.  En  nice  196. 
articulatns,  Astn»iK>ctcn  2:jx. 
aHlH'ra.  AcantliowrorKia  2H1. 

Tlioe  ()3. 
a.*iiK>rrima,  E^'hiniM-ucnmiK  25<t,  257. 
aHiK-mla,  Axhelia291,  "JVM. 

MadraciH  291. 
As]>idcK'ijin>t»*  259. 
Astaciw  janniicen»is  123. 
Aster  379. 
Aiitenicti.**  342.  ;M3,  'M4.  'Mt\. 

bnvllevi  346. 

conqnilcfira  'Md. 

expan.sa  3'29.  :^43.  :«.5.  ai6.  mi,  370. 
372.  :^3. 

floMCulifeni  346. 

f(»nnosti  3<t6. 
AHteriaM  141. 

tennispina  'IM. 
AHU'rina  23S. 

folinm  237. 

minnta  23H. 
Asteniidcjv  23<'..  260.  '261.  262. 
Asthentworaa  hystrix  252,  '2^<i. 
Aiitra'a  aMtr«>iteH  3»)9. 

iMirlwdensiM  301. 

radians  30l». 

Kiderca  309. 

tricophylla  :109. 
a.stni'oldrs,  Madrcpora  317. 

I'oritej*  317. 
A.stranKia  298. 

aHtreiformis  '291.  299,  :«K). 

dan:i'  299. 

expansa  29<.». 

crannlata  'JMH.  '299. 

harrisi  '299. 

lineata  '299. 

ludoviciana  299a 

marvlandica  •2<,»9. 

michelini  299. 

neglecta  29H,  '299. 

phvIlan^foideH  299. 

rathbnni  29'.». 

holitaria  291.  '29s,  299. 

wih'oxensis  29*.). 
AHtnuiKidre  29.S.  300. 
Asln*a  annnlaris  lM)l. 

galaxea  'Mrx 

Hiilcrca  :wx 
',  a-vtrelformis.  AstranKia  '291,  '299,  3IX). 

a.strcoidcs.  I'oritcs  '291. 
I   Astn>K«>rKla  '275. 
■  astn>ide«,  INiritcs  317. 
I  nstroites,  Astnca  ;U)9. 
I  Mad  re  pom  309. 

ANtn»iH'<'teH  antillen.'^is  ZVi. 

articulatns  2:W. 

dnnlicatns  2:16. 
A.stropriyton  '251. 
AstroiKifpa  annnlata  211,  '251. 
Astrosclicma  oliKai'te**  241,  251. 
atlantica.  <\)mlli(M*aris  1'22. 
atropos,  Moira  '255. 
Atya  lis.  119,  1'20. 

bisnlenta  1'20. 

scabra  119. 
Atvid:e  91.  IIH.  12»). 
Atyolda  119.  1'20. 

bihulcata  I'iO. 

|M»timirim  ]'3K 
.Vlys^eabei  119. 
augnstata.  Calappa  x*'>. 


Anlactinia  347. 

grannlifeni  »IH. 

Htelloides  3^17.  ',Vf2. 
aurantiaca.  CladcH'halina  :VX\. 

Pachychalina  393. 
Aurelianni  .'{61. 
Anrelianida-  364.  :tf>5. 
anrieoma,  l*e(*tinaria  'iOti. 
auricnla,  Mammillifem  3;{2. 

Zoanthns  332. 
aurieulata,  Enniii'  VM\. 
Automate  ItM.  112. 

doliehoKOatha  112. 

evemnmnl  112. 
Axhelia  294. 

asperula  291,  21^1. 

detract  is  295. 

mirabilis  291,  '295. 

myriaster  294. 
Axiida-  91,  95. 
Axinella  reticulata  400. 
Axinellidse  399. 
Axius  95. 

armatus  9f>. 

defensux  95,  Wi. 

ina><iuaIiH  95.  96. 
Axohelia  mimbiliN  295. 

myriaster  296. 

schrammi  295. 
iMhamensis,  Cancer  140. 

retWKhirus  140.  359. 
Imirdll,  Cyclo(»«  85. 

Nereis  193. 
Balanidie  179,  IHO. 
BalanuH  180. 
Barathmbliu  271. 
I)ar)>adenid8,  AHtrvea  .'iOI. 

Kcmipes  188. 
tiarbata,  FreviUva  9. 
Bartholomoa  864. 

Holifera  SK6, 368. 
Bathyactis  Bymmctrica  311. 
BathyKorKia  274. 
BatrachonotiiM  62,  56,  57. 

brasilienidit  67. 

fraKosuH  57. 
Bt'bryce  275. 
iM'luii'a.  Tirctinaria  206. 
India,  (.lenanffia  299. 
Bellrmclla  270. 
bermudensls.  AlpheuH  107. 

Eupanoi>eUM  28,  29. 

Nika  104. 

Panopeus  29. 
Ixjrnhaniiw,  Pa«riiruii  i:v<. 
iHTteriana,  Caryophyllia  '291.  292. 
Bhawania  goodei  196. 
biearinata,  Liflsa  64. 
bicolor.  Actinia  359,  363. 

Calliartifl  369. 
biconiis.  Milirdina  416. 
bit^omuta,  lirai  72. 
bicomutUH,  Microphrys  71,  T2. 
bidentata,  Ophiacantha  210.  249. 
biformis.  K^iuilla  160. 
bifrons.  Actnra  33.  34. 
bihamnia,  Ampbiura  241,  217. 
bilabiata,  Lnmnricfmcreis  199. 
bilolMita.  Lysidice  200. 
Bil<Kmlina  bulloides  416. 

he  vis  416. 
bipinnata,  (vorKonia  287. 

l*terogorKift  2H7. 
biNUlc4ita,  Atya  1*20. 

Atyoida  1-20. 
bi.spinoKus.  Cronius  51. 
Bithynis  1-23. 

acantbnms  123. 

Jamaiirensis  123. 

olfersii  123,  124. 

mvifiniyi  123, 124. 
bituberculatu.s  Epialtus  60. 
blakiana,  EucinetofM  55. 
blancbardi,  Hinidinaria  213.211,220. 
bocourti,  CallintK'tes  47,49. 
Boscia  sinnatifrons  23. 
BnicrbvcarpUM  Kavi^iyi  121. 
Braobycneminau  3*29,  :130, 3:J1 . 
Brachyura  3,5,131. 

anomalia  131. 
bradleyi,  Astcructis  346. 


INUKX. 


4l«.> 


brniichiata,  PolyiKx^  is»;. 
branchial  us,  Aiiim>piis  It^s. 
Branch  in>piu*  ir4;.  iiiT. 

littoral  IS  166.  ICkS. 
branneri.  Glvpturu.s  u:>. 

Porito:*  ;il7. 
brasiliensia.  R>itrarhoiiotus  f»T. 

Meandrina  297. 

Penaus  100. 

Pilumnus  88,40,  II. 
brevicarpns.  Alphciis.sauh'vi  100. 
brevicaiida.  Opniuni  210. 
brevis,  Nit-idion  200. 
brevi.»iet<>.sii.  Polynm*  I.Nk 
brevispina.  Ophiuru  240,  242. 
Briarcidjv  272.  27:J. 
BriartMniP  272. 
Briareiim  27:<. 
BrlMiopsiM  2.V>. 

lyrifcra  252.  '2M.  iV*. 
Brissus  nnicolor  2.V). 
BrittU'-Ktars  '2X9. 
brucei.  Tedniiia  39.'). 
bucculenta.  Milioliim  116. 
bulloidcs.  BihK'tilina  416. 

(tlobiKcrina  416. 
Bunolaciida-  :i29,  314.  :ii7-;V>l.  :tr>2. 
BnntMlactis  317,  351. 
Buno<lella347. 
Bunodeopsis  32S. 

antillicDsiN  :i5I. 
BiHUxlos  'Ml. 

Komniacoa  347. 

taiiiatiis  318.  li'iO. 

thai  Ha  349.  iViO. 

verrucosa  347,  354. 
Bunodida'  347. 
Bunodo^oma  328.  318. 

eranulifera  32«>.  314.  348,    :ViO,:i52, 
372.  373. 

spherulata  323.  :«9,  ai4,  :ViO.  :*i.6,  :r72. 
373.374. 
HuraKina  23. 

burmudcnsif*.  CymtMltM'fii  i;:i. 
Biini(|Mcna  23. 
cji'lata.  IVricera  73. 

Pcricera  comuta  73. 
rncosi>on>fia  ^pon^'clifomiis  4<W. 
raliina  306. 

ra-snitosa,  Cladocora  29h. 
caillcli,  Auaricia  -JtH.  311. 

Myccilitiiii  311. 
Calappa  84. 

auKiMata  M. 

flaniint^i  h4, 

f:allni4te^  S5. 

Ka]Iu><  M.  85. 

maniiorata  8|. 

Wllaita  K|,  KTi, 

(^'alai'pida-  5.  k|. 
i'alcHn-a  'Jxl. 
rHicinii5<Mi)cHtu>>  111. 
CaliKon.'-iH  275. 
CalliMctio  :i5h.  .v^i.  :>.;.  :>l-{. 

bicolur  .'►Vj. 

de«-<»nita  :159. 

ctf»-l«'l<'*«  .'i-Vj. 

miriarn  :V>\. 

I»r.]yp'i-  .%'/.!.  :v.i. 

tri«-*ilMr  :rj9.  .t'.*  :'/<•  :s»;i.  :,T2  :{71 
f'alliMriH^iNM  '.•»!.  'Jl. 

trraridiifiMnu  l«i 

jifinrivi-ntri-  '.'_• 

mini  Ilia  'Jfj 
'■a]liHi4a»'-:'l:<   ■  1 

<'H\'ilHUU*."H  VI.  >l 

ty^iLi  1*1 
^  allianiMvt  '.4} 
«aJJirj«-*'!«-«'  44.  47 

!*'•'•< 'N r! :  f7.  r.« 
daij:*-   J7    J*. 
♦'Xakj-  r.-lfj*-  J7    t.*. 
lunaVik   a*». 
marviTihVi^  47.  I- 
"niaiu-  17.  1«». 
N*p;'lu>- jt'"j!Jd' rj»  47 
tuiuidu^  4>. 

''aJJjItrifJioTf:   2T'.'. 


t'Hlli.-«is  271. 
("alltjitoph.inus  2T7. 
rallozixiiriiM-  272 
CHllo/i»>!nMi  27\ 
Calypicrinu'i  275. 
Calyptr«»ph.»m  275. 
ralyj»ln>phorMi;»   27.'. 
i'aniiiius  ^phunHoiiiji  ;Im". 
cniialu  itlata.  ruHi'^vi,  U^l. 
(\imvr  acrtiithU'^  M. 

aculcatus  i{>. 

)ui)u(inciisi>.  110 

i'orallinu>  25. 

rordatus  H. 

cornutU*  7,1. 

conniatux  71. 

<'oryphc  71. 
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tlamnira  81. 
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f^rapsus  16. 
UTo.s  61. 
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Clilmnariufl  fonuosus  Ht2. 

w.'lopetHrius  142. 

tricolor  142. 
clivfifia,  Plutypym  3(H». 
Clvmeiio  ciiiKulatu  2(>7. 

cirraUi  207. 

toniuatUM  2()7. 
Clyment'llii  U^rqiiatii  207. 
( -1  vpoantcr  Hubdepressim  2;V». 
ClvthnK-t'nis  89.90. 
'  nitida  90. 

pcrpiisillii.s  90. 
Cniilaria  ;«5. 
(roarctata,  Fa  via  'MX\. 
coilata.  INrricera  73. 

Slenocionoyw  fun*ata  73. 
(Vplojfoixia  270. 

coiloptvfhioidej*.  Manfariti^lla  iW2. 
Cji'loriii  3tW>. 

forxkiirlana  :K)5 

labyrinthiforini.M  305. 
(/(I'nankia  Itt'lla  299. 
coilofrniaiia,  Poritos  317. 
Colleiuhynia  379. 
CXillodfs  62.  55,  56.  57. 

inorinis  56. 

leviM  56. 
C'-oinatula'  235. 
(KiminuniH,  I*sciKleri<'htliUM  156. 

Pneudofw  111  ilia  15(;. 
complanata.  EnrvtluK*  VM. 

SylliH  1K3. 
concava.  Crvptopo<lia  H2. 
concavum,  MarnK'trloina  73,  75. 
fk>nchodytes  122. 
fonforta.  Fa  via  ;t04. 
confortiis.  ParacvathUK  292. 
coiiKlouiemtiis.  Poritos  317. 
C<mo<'yathiLs  312. 
<».onqnileKtt,  A.vtoractis  346. 
constrict  iiH,  ParapoiiifUH  101. 

Peiia-UH  101. 
C,onulu.M  379. 

Coppatia.sM>lidi.<«iina  :{^<7. 
CoppatiidtP  :jx7. 
Coral  hum  triconiis  169. 
(ToniUanidu'  164.  169. 
Corallida-  "272.  271. 
coralliK<*n'<,  Iloplophoria  'ML 

Ivchniiiia  :{2tJ. 
coral linits,  ('aiic«'r  25, 

<'arpiliu«  25. 
romlli«K-4iriM  120.  122. 

atlantica  122. 
(?orallium  274. 

itorisstcl  latin  314. 
coniatiiM.  Cancer  14. 

Ccidcs  14. 
comudo.  Cancer  73. 

Periccra  73. 
Comnlaria  270. 
Connilaridsi-  2t;9. 
Cornulariclla  270. 
(X)rnnlariidu-  27t). 
cornnta.  Pcricom  73.  :ViO.  36:^. 
conmatus.  (Jancor  71. 

Mitliraciilus  71. 

Mitlirax  71. 
Cortex  379. 
("orynacti.s  32S. 
coryphe,  CanctT  71. 

Mithmx  r>5.  71. 
(!o8mopf)rites  lii-viKtit^i  317. 
costatii,  (^phastnva  ;W1.  31)2. 
conchii.  Nika  101. 
Crahs  5. 

Arrow  .W. 

Fid<ner  6. 

Fresh-water  23. 

(Miost  6. 

Land  13.  16. 

Manjrn>ve  l.'»,  17. 

Mud  2H. 

OvHter  20. 

Sand  6. 

True  3. 
Cradaotis  312. 
cra.ssa,  Aplysina  409. 

])endnKs|MinKia  4iW. 

Ennii'ca  '2X3. 


cnt««<a,  Gorponia  2H5. 

Meandrina  :>0<i. 

Plexanra  2«5. 
(rra.«««ibranehiatus.  Thelepus  2ini. 
cra.«wicorni.M,  Crticina  35s. 
cni.ssisfiina.  K<"hiiia.ster  2:ls. 
<«ni.»*u»i,  CerebratuhiH  225. 

I)re]ianophoruH  225. 
crenulata.  Sidera-Mtnva  309. 
jTlhnirins.  Aremtun  50. 

PortuiniN  .50. 
Cribrina  *17. 


erinita.  Notopygos 
t'riuoi(iea  2:i>. 


191. 


crispa,  "Diaseris"  291. 
crispata.  Manidna  :{05. 
(!ri«tellariarultrata.  416. 

fdbba  416. 
criHtnlifronK  Alphcn.«»  !(».'».  lot'i. 
cristuli|H»«»,  Hemns  i'i\. 
Croniu.s  bispino.suH  51. 

mlMT  51. 
»-nicifer.  r«'reus  36S. 

Phymanthu.'J  ;«9.  36.s.  .370.  372. 
cnicifera.  Aetinia  MiS. 

EpieystiM  3iW,  .370. 
cnientat'e.  (Joniopsif*  15. 
cnientatus.  (inipMis  15. 
crustata.  .^ihuKleria  2i*0. 
Cryptop<Mlia  79,  H2. 

concava  82. 

frranulata  Ki. 
Crypt*  isoma  85, 
Crystalloiihanes  270. 
Cten«K'elia  277. 
Ctenophvllia  -295. 

meantlritefl  296. 

pn)runda  296.  297. 

quadrata  296. 
cnl)en8iH.  EpiU>lMK*em  2:1 

HipiMi  i:k 

Pa#rnrus  142. 

Kenii|K»s  i:K 
(>ncnlhita.  Myccdia  310. 

MadreiHira  310. 
cucnilatuni.  .MvciHliuni  3lo. 
Cncnniaria  2t50! 

punctata  259. 
culenni.  Eunice  197. 
culebm*.  Philoscia  176. 
cnltrata,  <'ristellaria  416. 
curavHoonw,  Scsarina  18. 
curtuni.  Ta>nioM)nia  22i5. 
cuspi<latii.  Ilircinia  377. 
Cyathocera.'*  iH)rtorieensis  291,  2*.»3. 
Cyathopo<lium  270. 
Cvi'lodorippe  Krimulata  9o. 

nitida  90. 

plana  90. 
CVClOCH  81.  8.5. 

l>airdli  8.5. 
Cyeh)|7rai».'<u>  1.5,  is. 

intejrer  18. 
Cych.iM  Iminlii  85. 
Cyclonietopa  fi,  2:^. 
('vclorliynchns  113. 
('ycloxa'ntho|kM  24.  27. 

dcntij'ulatus  27. 
Cycloxanthus  27. 
cyllndricus.  Cha.<^m<H'arcinnH  10. 
cylindnis.  Dentiroffvm  306. 
(I'ynuMhK'ea  burmmlensis  173. 
Cvino|M>lia  12. 

siea  13. 
ryni(»thoidii'  ir»4.  172. 
(^vphaMtniu  cnvtata  ;{01,  :i02. 

oblita  Wl. 
('ystiacli»<eUK'enia  HTn),  :V»1. 

tulM'n'ulo^^i  ;V>1. 
dana-.  A.«>tninKia  299. 

Callinei'tes  47.  48. 

Pectinia  2«y7. 
danai.  Manicina  :K>5. 
DanielssiMiia  277. 
DiiNybranchus  lunulatns  20t'i. 

rectu.s  207. 

unibrinu.s  206. 
Ihusydione  i>once  2(K». 
DiL^yKorgia  274. 
I)a.syj^»>r)?i«ljL'  272.  274. 


da.sypo<lns.  PilnmnuH  88,  40. 
debili.s,  Acanthonyx  60. 

Cladm'<>ra  -291.298. 
dwactis.  Axhelia  295, 
dtH'eni.«»|)inosiLs,  SolenolanibniH  81,  s2. 
decom,  MacrolMlella  214. 
deconiUi,  CalliactiM  &59. 
de<M>rus,  PentacrinuH  235. 
diMlalea,  Meandrina  306. 
defensu.s.  AxiiiM  95,  96. 
de  fllippii,  Piiracyathua  291,  292. 
delineata.  Eupolia  226. 

Polia  226. 

Tieni«)soma  226. 
delineatum.  Ta>nioAonia  225,  22i;. 
I>elt(Nryathiii«  italicus  291,  293. 
DeinoNiMmgia)  883. 
DendnK'hirota'  259. 
DendroKyra  cylindnw  306. 
I)endronielida»  342. 
I>eudro}<iMinKia  craflsa  409. 
denHiiKHleH.  Ilolothuria  256,  257. 
denticulata,  Eunice  196. 
dcnticulatu}),  C^ycIoxanthoDM  27. 

Xantho  27. 
dentijK's.  Alpheuf*  105. 
de|»resHa,  Cancer  19. 

Panoplax  12. 

PlatfUKia  19. 
depresKifron.M,  Achclous  44,  45. 

PortunUH.  44,  45. 
depressiLs,  Mithrax  65.68. 

PaffuriNteK  132,  143.  144. 
Dermal  membrane  379. 
desbonni.  Chr>iiiigunr<a  281. 
rK>snia  379. 
Desmaoidonldip  396. 
Deutenicladiu  879. 
diacantha,  Liipa  48,  49. 

Pericera  74. 
diacanthum,  MacTOctBluraa  73,  74. 
Diactinal  879. 
Diadenia  HOtnsum  2S2,  253. 
"  HiiUiL'riN"  crlapa  291. 
DiclHKMeniu  301. 

INircata  3U8. 

stoki-Hl  308. 
dichotoma.  (rorgonia  2K5. 

Plexaurells  285. 
Dichotriane  379. 
dilTuNii.  Oculina  291,  294. 
diKitabi,  Kenienn  895. 
diurueti,  PainiriMtcfl  145. 
dilatatux,  Epialtus  60. 
diopencM,  CenobitA  139. 

Pak'unw  1?9. 
DioiMtra  198. 
diplacantha,  Perloora  74. 
diplacauthnni,  Macnica'loma  7:{.  74. 
DiplactiH  'M2. 

Diplolxlella  antollanim  219. 
Diploria  306. 

cen'briformis  306. 

labyrinthiformis  295. 
dip^^cea.  Isophvllia  326. 
DiptvchuH  unoifer  148. 
discolor.  Tu-niosoma  225,  226. 
i)imr(wH)nia  :)64. 

an  mone  ;K>5.  366. 

helianthuM  3(>5.  366. 

nuniniiforme  3M. 
Dist'osomida-  :i64. 
dixpar.  (ThlonMlius  25. 

lA'pt(MliU8  25. 

Lioniem  25. 

()phiacti8  246. 
DiwMHlactylus  20,  21,  22. 

encoiH'l  22 

mellitaf  22. 

nitiduH  22. 
disticha.  Pectinia  297. 
di*<tlnKnenduM,  pHOuderichtbiw  156. 
dolicho^natha.  Automate  112. 
Doiiiecia  21.  43. 

hi.spida  43. 
doinestica,  Pontonia  122. 
Doripnida-  5,  89. 
LhinNndari.s  rmpillatji  252. 
dor^alis,  Lilnotrya  179. 

Sicyonia  im. 
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DrepanophortLs  cra.<«iu>  225. 
Drifa  271. 
Drimo  126. 
DnmiiH  132.  133. 

frvthn>i>ii.H  i:i2. 

lator  132. 
Dromia.H  131. 

Drtmiidin  antillen.^is  132. 
<lubiM,  (ilobiKcrlna  4U>. 

Ophionert»i.'<  240.  24s. 
«liichii>isaingi.  AntiiicHlia  330. 

isAurus  32y. :»;.  3:2.  :m. 

diierdfiii.  Hom<)!<tii'hai)thus  3iV>.  :;»;7. 
ilupk'X.  ()rbit<»litc"i  41«'.. 
duiilicatiUi.  Astnjpcftcii  23G. 
Duva  -271. 
Dynaineno  miduloisa  1?.J. 

p«.Tfi»nita  173. 
DvMHctix  aiiiiiilatH  3.V). 
Efjalia  8ts  ^7. 

Mimi^ii*onii  S7. 
ebumeiim  elegan>,  (iphiomiLsiuni  240. 
E<-aotiiK*  379. 
tvariiiata.  Ae^  171. 
Krhinanthus  rojiaoous  252.  2M. 
Ecliina.-ter  rnu»»i.»«i»ina  Xis. 

.o|iiii<t<iiL<;  23^1. 
ii'hinata.  Oj)hi<»t»onia  210.  245.  -JCS. 
Ec'hiiUMMicuniis  a.«^ptTriina  256,  257. 
E<'hiii<4?<>iyia  275. 
Ei-hinoid*>a  '252.  2r50.  JxM.  262.  263. 
Echinometra.siU^nj^ulari"  252.  25:J.2»'i:t. 

viridbi  -252.  -253. 
E«'hiiu)raiiric«i  275. 
EU'hinoneiL-  s^'iuiluiiaris  255. 
El'binophiliLS  21.  22. 

mellita.*  22. 
Echinopriru  frank^i  ,M.  :)U2. 
E<.'t4»Hjme  379. 
l->lv(min»  396. 
L'diili>.  Nika  104. 
EdwanKia-  324. 
epk'tt'S.  Adamsiii  359. 

Cal!iatrtw3.T9. 
Elasni4^orgiA  275. 
t'lcgans  ,V<'tinopf»nis  364. 

OphioU-pis24*».242. 

OpbioiniLMum  ebunioum  243. 

FcKtina  269.  297. 

Pn»tulidfs  209. 
vk'phaiitotn*..  Airariria  2'.»1.310. 

Madrvt»f»ni  3ln. 

MyctHlium  310. 
cK*vatu<.  .<|»i'liL"<>phon»>  vs. 
ElliMlla  -277. 
fl«>ni;ata.  Hip|M>lytf  11'*. 

Xiph<H-ari*!  liv 
clonKatus.  Cimitulus  204. 
i-inarKinata.  Ern'oin*  22.  2.V», 
fiiianrinatii^.  .Vt'aiithtmyx  i\b. 
Einerita  i:>.  l:w. 

talfMiida  l:v<. 
t-nirrita.  Hipjm  l:>». 
finpiwi.  S«|inna  k-o. 
Eiu-ofH*  ciiiaruiiiatn  "22.  2.V1. 

iiiirhrlini  255. 
cnc«»iH'i.  InsjMjdactylu-"  22. 
Eiitfvziiinaria  76. 
fll'sifrruv.  nili|M.tlytc  114. 

Ijitn-uti-s  114! 
Epialni'i  vj.  .'ni. 

bitnU'n-ulatu>  t\i*. 

diiatatU'^  f*K 

li»nk'in»*iri^  •■,!«. 

«ulcinr4tris  rt». 
Epiryvtis  <  riH'ifrni  :•.»»'^.  ::7o. 

•  »M-Mlifi*ni  3i'»*». 
Epitr<nia«-lis  317. 
Ei»il«»N»<-»Tji  <MilH"n«»i««  Zi. 

»«inuatifnin«*  2:i. 
Epi/'Miiithiis  331. 
KrirbiliU'*  154. 
Eriphia  21.  42. 

i;«>iia)rra  42. 
Eo'lbniiMMlium  27ii. 
crytbntpus.  Can^vr  132. 

Droinia  132. 
ENartiiK-  379. 

f«-iilciitii.  IIip|N>n4K*  252,21^1. 
t'^piuu^u.^  Aj*<*udf>  164. 


EthiLsa  amorieana  m:. 

maJic*arone  anierieaiia  w. 
Eua.«JUT  379. 

Euceramuj*  j^ncIong^iLM  13>. 
Euchalinopsi.M  rulK^nx  392. 
Eucinetop?<  52.  55. 

blakiana  5iy. 
EiirratiKles  24.  35. 

aKa.ssizii  :VS,  36. 
Eiiorat'iplax  spiuideiitata  11. 
Eiierat4>{>sis  6.  11. 

.spinidenUila  11. 
oujrenia.  Cy>tiat-tis  STiO,  351. 
t'iiKloc*hL«.  ChUeia  194. 
Euf^orgia  277. 

Eulalia  quinqueliiioata  192. 
Eiilei>is  l>i9. 

tiinbriata  190. 

lui'mifera  1^. 

splendida  189.  190. 
Eumadrei»ora  312. 
Eumuricea  275. 
Eunephrojis  98. 
Eunephthva  271. 
Euinee  195. 19K. 

artieiila  196. 

artifulata  196. 

auriciilata  196. 

culcbra  197. 

dentii'ulata  196. 

futata  1»». 

oriiata  195. 

rubra  197. 

Mcilien.«is  196. 

violaci-a-niaculata  196. 
Eunifctt  276.  '2x7. 

cra.><^a  "J^. 

furcata  '.N4. 

Iaxis|»iiia  '2Si. 

lu{;iibri.*<  2S3. 

niaiiiinrjsa  'Xi. 

miilticaiida  2S5. 

rou.«««eaiii  2^. 

tiirarida  '2S3. 
Eiini(i*lla  276. 
EunioUla;  195. 
Eu|>anofH*iL«i  24,2»(,30. 41. 

americanus  2S,29. 

lieruiudeiisis  28.2"J. 

harttii  2M.29. 

hcrljMii  '2?*. -29. 

ot-clcleii  ta  I  is  2s,  2l». 
Euphro-yne  trilolja  191. 
Eiipli'xa'iira  276. 
EiifK^lia  aiitillonsis  226. 

delincata  226. 
Eii{M»matus  i«ar\-iis  210. 

uiH'inatii^  210. 
Enpn^iatha  52,57.5s. 

pracilijKi*  5k. 

ra>telIif«TH  5k. 

nuttfllifcra  •<pin<iNa  5s. 
Eurydi«-e  167.  lft<. 
EurviiarnnK'H.«s  24.  30.  '.'-\  41. 

abbreviatiis  30, 

rarribl»siu>  31. 

Iiarvulu."*  :*». 
Euryplax  6.  s. 

iiitida  v 
Eiin'thr»e  complanata  194. 
Eiir'vtium  24.  41. 

liDKifUin  41. 
Eusniilidic  J-AS.  MfO. 
Eii^lMintria  otticinali^  102. 
fUtht-ra.  MafnK'«t*l»»ina  75. 
Evarlis  347. 
fveriiianiii.  AutomaU*  112. 

Miini«la  14«i. 
•*xa'«i»iTata.  Lu[»ca  49. 
rxii>in.Tatu>.  t'alliiKt-te^  17.  19. 
r.\otioa.  Liifia  175. 
«.xi»an**i.   .\'»t«-mc'ii>  :129.   :i43.  34.^. 
»>i.  ;;7o.  372.  :{73. 

.V^traiiL'ia  299. 
Explanaria  aiiaiiaii  303. 
Fallaria  pHM-t'M'hona  IM. 
fa«ciatuo.  Hepatu.<«  ^6. 
faM'iciiIata.  Oulactis  346. 
F:u<'ioIaria  tiililM  359. 
fa.<H-iolatuin.  (rnathophylltiiii  121*. 
aibitiiius.  I*ahi-iii<»ii  124. 
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faveolata,  Madropora  301. 
Fa  via  301.  302.  3tti. 

aiianan  303. 

(Httretata  :i03. 

conferta  :^04. 

frafinim  291.308.326. 

R^ravida  304. 

iiKvrla  30ci. 

Iept4>phylla  2M. 

uva  :m. 
Favida-  :{00. 
FaviU^s  301.  302. 

oavonnwiH  3<J0, 
favite<».  Ma<lrepr>ra  300. 
favfiNi.  Madreiioni  301. 
fullest  rata,  .\plysina  40S. 

S|Minf;ia  40»*. 
tibivisa.  -Anc<>rina  3>v». 

PihK'hrotH  Z.i,  3.s5. 
Fiddler  Crab  6. 
Filament  379. 
tUotfrana.  M»randrina  306. 
timbriata.  Ammotrvpane  207. 

Eulenis  190. 
tissunis.  Wrapeiia-us  102. 
Flal>ellifera  164.  166. 
tlabelliim,  Gorgonia  2x7. 

Khipid(>K(>rgia  2S7. 
flaccida.  Ophiomyxa  241.  251. 
flairelllfonni.s.  Aplvsiiia  :I77.  406.  407. 

Hireiilia  406. 
flammea.  Calappa  h4. 

<'ani*er  84. 
tlexuosa,  Amphinni  241.  247. 

Lisst^or^a  2S3. 

Murieea  '^<\. 

Pb'xaum  2h4. 
florida.  Kieordea  36:^ 
tlori<lana.  Ix'ptiif^rgia  2sj. 

Lunibriconcivi«»  19<. 

Phyllan^ia  '299. 
tloridanim,  AlpheiL«(  Wrt,  107. 

Chlontdius  27. 

LeptfMliiM  27. 

liluiniiiis  38,  40. 

Thor  116. 
HdM-ulifem.  Actiiiactis  346 

Actinia  346. 

A.«5tera<*ti'*  :M6. 

(»nlarti.«  :M6. 
flns-marinus.  ZttanthiiM  332.  '3£&. 
fietida.  Hin-inia  377.  40i*. 
fietidus.  .>iin*«»trnfrnH  401;. 
Foliolina  fu'ltaUi  390. 
foliofM.  Oulartii*  34«>. 
f«>lium.  Astcrina  2:{7. 
fortfi^jj.  Cancer  50. 

Lnpa  50. 

Lupi*lla  50. 

Mithracuhis  70. 

Mithmx  r>5.  70. 

I'alemon  123. 
fo^n(>^a.  .\steractiK  346. 

Car\i>p!iyUia  "292. 
ft»rranj;uj«.  Al{»hen9  105.  106. 

Clil>ananiL«  142. 
f< iixkii-lana.  C<eU»ria  :*I5. 
fragilis  .\plv.«iiia  40^. 

Ix'ptoria' »J6.  3«^. 

Myce«lia  310. 

Spont^elia  410. 
fni|hr«»:iLs  Batrach()notii<>  57. 
fraf^um.  Favia  291.  30:1.  :J2i'i. 

MadrefNtm  303. 

Para>trea  3tt$. 
franksi.  EchinofNini  ;ail.  .%*■'. 
Fi\*>h-water  Cra»»  SV 
Frevillea  iMirliata  9. 

qiiadridentata  9. 
fn^ax.  .Ana.>imiiH  59. 
ful^rens.  Zoroa.«!!tcr  2:J7 
Fulla  -271. 
fnlva.  Amphipcdla  245. 

Ophiopeila  241.245. 
Fnnfna  ityinmetrica  311. 
Funiculinid:f  271. 
fun*HtA.  Eiinieea  2k4. 

Eunice  196. 

Stonricionuiit*  7.1. 
furcatus  <'an<*er  73. 
fUMra.  (ienimaiia  3:{9. 
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Kalaxi'n,  Astrea  3l»y. 
Siih-nistnia  :*W. 
Si<l«TiiiJi  'Af.^. 

galliis,  (?aluiii)a  M,  k.">. 

(}o<'anriiii«l:i'  \  i:j,  11, 
<iO(rar«Mnus  luterali«<  11. 
(ielasinius  ft. 

inonlax  7. 

nipax  7. 

vo('alt»r  li. 
jfeinnuKM-a.  HiuuMlfs  :ll7. 
(.fUiniiiaria  3:>I.  :?:$«. 

fuM'a  ;i:v.). 

Hwiftii  8:n. 

variabilis  :r>l.  i.o. 
jf('minalu>.  riluiniui'  :w.  :t'». 
(fiMMlijilH'  :t.sii. 
(iiH)nra|».-iis  !».  1'".. 

lividus  ir,. 
(Jrrsrinia  271. 
<itTS4'iiiioj»*ii«.  271. 
Kihlm.  ('n.Htt'llaria  \h\. 
jfiblM'sii,  Albiiiioa  1:J'.». 
fijifras.  Stroiiihiis  1  H>. 
cihust  CruU  ('.. 

KlalKT.ima.  lI(»lotliuria  "J-'xi.  2'>'<. 
Klalim.  Ophialfaa  211.  21'J. 

lM.»»<>s<)ina  !:'».'». 

Stylan)i<Uw  inw. 
Klahniiis.  (i«)iHKlaclylu>  IMl. 
(tlobiKcriiia  ImlloidVs  ll«".. 

diihia   11(i. 

jyuMMilifcra   lir.. 
«llt»l)ijrrrini<lsr!  -11«'.. 
^'lolMt^ii.  slilcm'^tn'M  :'.  '.». 
jflobiilarilonnis,  I'ili  v  .roia  :w7.  .V<i 
LMolmlifcm,  Viatrlv  :w»l. 
iilyrora  abrandiiata  2t«». 

toM'lata  2tH. 
Clvrrrida*  20(>. 
(}lv|»tr>|»lax  21.  :;j. 

pu.silla  :vt. 
<ilypturus  yi.  \v.\. 

a('aiitho<biru>  ■.»:'..  '.U. 

bniniiori  %\. 

Kraii<liiiianii>>  *.M. 
(fnatb(.pliylli<l:»'  «M.  12*'.. 
(riia(ho|>liyIIin;c  12t'>. 
(fnathophylliim  aiiKTirnixiii)   \l\\. 

fa.M'iolatujii  T-Mi. 

pallidiini  l'2i!. 

z«'bra  12<». 
Kcwsii,  Ainuliipbolis  211.217. 

Ophiotliyrciis  2li>.  2l:J. 
Koiia^'ra.  Caiicrr  12. 

Kriphin  -12. 
ifoiuTJi'hthiH  1'>1. 
(ioiiiada  ^'ra«-ili.»<  201. 

oc  11  lata  2(11. 
<;oniaMri'a  :J(H,  :W»2. 
(ii>iii«a»sis  cnu'iitata  I  >. 
(JoiuMlactyln*'  l'»I. 

(•liinu,'rn  152.  I'vi.  ir.o. 

Klabnai.**  1.^:1 

u'rj*loilii  I'll.  1;V2.  I'lIl.  I.V.. 

spim»sis«innis  l'»."?. 

>piii«»suH  l.'>:{. 
y^oodcl.  HIiawMiiia  r.i-'» 
<ii>r>foii;ic«*a  272. 
<ic.rj;c>ui'lla  277. 
<;ornoJU'lli«l!i-  27:{,  •*T7. 
<iorK<>iiia  277.  2>7. 

a<"«Ti»sa  2*^7. 

am:iiii'Mlu>  2M. 

bipiiiiiata  2^7 

(•ra*isji  2>*'). 

(lichi>ti)Ti)a  '!<*. 

tIalM'Iliiin  2S7. 

hot(*ri)|«>rii  2>'>. 

Ixiinoinalla  '!<>. 

Iaxl>j)i(a  ■-''<'>. 

lanlticuiida  2V» 

pMpillosa  'l'<.\. 

|u>ri>sa  2'^'>. 
'JoryroniilM-  27:i.277. 
•  i«>riron<»r('phalU'-  2")1. 
k't'uMii.  <'i.'«ttni(li>«i  2«)«'.. 

IN'ctinaria  2tn;. 
pra»Mll|K'«,  Kiipri»;,'natbii  ."«^ 


>;nici]is.  (ioiiiada  201. 

Lipia  17.'). 

MftoiKijrmpsns  17. 

Ne-iMH  l'J3. 

Parhygrap.«<iis  17. 
urracilliiiia.  Amphipholis  2.'>l. 
i^niiiK'ii.  Tt'Xtularia  AU\. 
f^andiinana.  (^alliaiiiiSKa  <M. 
KraiKliiiianiis.  (tly]iturus  <M. 
f^mndiH,  Sidonistr.ia  Wf^. 
Kramilata.  AstmuKia  2US.  29l». 


Crynto|XMlia  Ki. 
(■vchMlnrippo  W. 


II«>tenKTVpta  K\. 
Kranulatus.  iSiKnnis  i  lo. 

IVtnKrhiniH.  140. 
irranulifom.  Arliiiia  :>47. .'Ux. :>««. 

AiithropU'ura  'Ms.  ;^'iO. 

Anlnctinia  \M^. 

HiiikkIcs  :{|k. 

Buiuxlosoina  :«•».  :ill.  ;tis,  :'».'iO.  XA 
:V)2.  :r72,  :J7:^ 

Oulaciis  :iis. 
^ninuliforinn.  Mot^alobmchiiim  i:it). 
irninulosa.  IliriKio  '1V,\. 
(Jmp»'i<la'  h,  l.'i. 
(!mj»s«ii<1ra  Ti. 
ifrapsiiN  Tancrr  1«». 
<lrai»sus  (Tucnlatus  i.\  ii;. 

liviilus  ifi. 

rraiisvcpiUH  17. 
i;n»ta.  SpiroliM'uliiui  4ir». 
jrrnvida.  Favia  ;ttM. 
jrrayi.  I'a^iiristi'f*  1 1«». 

roiitdiiia  122. 
Kri'flrvi.  l'if«>M>ma  l.V). 
uri^ira.'  Holotliuria  2:Vi.  2.'»s. 
icniMilaiHlica.  I'tftiiiaria  20(). 
KnilM'i.  SthoiK>lai.M  IS". 
jifuaflalu])enKi.M.  Poritos  317. 
iriiaiihuini.  <'anli»<(>iiia  I'l. 
i^iKTiiii,  IMnimteros  20. 

IMlIIHltlUTOS  20. 


\r 


iiihliiiKii.  Linokia  2:^. 


<)nhi(lia«*ti'r  •2:J7 
;  LMiiidlachi.  An'tiLs  U7. 
j  Scyllarus  »J7. 

!  LTUiKllachii.  Porcollaiia  yx\. 
.  v'tiitata.  Ophiiira  2ol. 

(iyiiiin»s4ir('a  270. 
I  K-^n**^!.  Matrt>|KirA  '2\^k 
I   liadronuTina  :}.S7. 
Ilit'iiMvi  270. 
h.riiiifiTa.  Kuh'pis  isy. 
H.iiiKjpis  220.  'M,\. 
Iia^ciiii.  .Viitciloii  2:VS. 
llaiiiH'ida-  2iW.  270. 
Ilnlcatnpcir  321. 
lialichoiidrina  :{.sv). 
balirh«>iidrioidi»^,  IVtrosla  :>.vj. 
Ilannothor  iM)lytri<'ha  l'^*. 
harrisi.  A«<tranj^'ia  2'.»9. 
Harlni  270, 
li:irttii.  Knpaiu>p<'us  2\  'is> 

I'aiiopcus  2«), 

XiphiiinMims  102. 
hi'lH's.  LrptoKorifia  '£t^\. 
Moliantliop'^is  'M'A. 
Iiclianthus.  Actinia  :K».\  IW^l. 

Dlsrdsoiim  :i«us.  :yif). 

stoi<'imciis  :J'2\»,:Mm.:w'.«;.:j«.7.:i«;s.  .70. 
Heliastnra  ;<00, 

iu*n»]><>ra  Wl. 

alwlita  'Mtl. 

aniiularix  :WH. 

lainarcki  mn. 

r<»tuli»sa  :;o2. 
Il«'li(»p4)ra  271. 
H«lii>JM»ri«Ia-  2»;".».  271. 
hLMupJiilli.  Mithrax  ('»•'>.  ('»'.». 
hi'iiipliiini,  liexapaiiopfM.s  :'.ii.  '.\\ 

ranop«Mis  31. 
n«Mim'<  .'■»2.  02. 

••ristulipos  (y.\. 
luMi^hawi.  Ortniaiinia  IJO. 
Ilcfuitiw  faM'iatu.s  S(i. 

prinft'p'<  S(i. 
In'rbsiii,  KiipaiutiHMiH  2h,  J*.*. 

raiuipous  2**. 
IIcnjH'lla  variant"  2lo 
lloniiollidii'  210. 


Hormcxliro  caniiioulata  194. 
Hrrophila  274. 
henis.  Cancer  (»1. 

Chorinus  61. 
HcMione  pni'textA  1H4. 

pnM't4K*hona  184. 

vlttieora  184. 
Ilcsionidit'  184. 
HeteraotiH  lucida  3.%,  357. 
IIeU>ranthidn;  3M. 
hotoitH'ha'lis,  AlpluMH  105.107. 
Hi'tenKMrla  382. 
HeUTTXTyiita  79,8:i. 

f:ranuiata  83. 
apidca  83. 
Hoton Mlacty liiin>  329,  ;Ji2J,  3«>4, 868, 
H(>tontf?(irgia  275. 
Iieten^Kyra.  Moandrina  :iOt;. 
Hetertipora  312. 

(}(»iyonia  28.'>. 

Plexaura  285. 
HetcmrrhaphidH.'  895. 
Hexactinaria  325, 
Hi'xaotincllidA  382. 
Hexactinioe  82:),  324. 825. 863. 
IIexai»anopi'ii8  24,30. 

caribtja*U8  3U.31. 

hiMnphillli  30.31. 

quinquedcntatuit  30,31. 
hienif^lyphica,  Loptoiia  306. 
Hiliana  277. 
HiptMi  138.139. 
Hippidie  139. 
Hippolito  clonffAta  118. 

ensifcnut  114. 

nia<*nx*hclofi  105. 
HipiwlywniiUi  118,115. 

intormcdiH  115,116. 

mnorei  115. 
HipiH»lytI(liB  91, 113. 
inpiNUHK*  offCulentA  2ni2.  254. 
HipixMikongia  tntentlnAlia  402. 
Hiroinia  378.  4(M. 

acuta  4<M. 

(>lathrata  402. 

fla^lliformifl  406. 

ftctida  406. 

fd^tida  var.  cui«p1datH  877. 

variabilis  406. 
Hinido  granuhwi  213. 

javanica  213. 

uuhI  icinaliH  220. 
hirnuta.  AU'iroiia  16D,  170 

AplyHfna  409. 

OphiopriNtiH  240.  250. 

Vcn)ng1a  409. 
birsutiiK^  Mlthniciiluft  70 
hirta.  l*aramuricoa  281.  282. 
Hirudinaria  blaiiohardi  2l:i.  214.  220 

Javanica  213,  214,  215. 
Ilirudinida^  219,221. 
liiHitida.  DomcHa  43. 

Manifdna  805. 
liispidus,  Cancer  67. 

Mitbmx  65.  67.  68. 

I'abunion  99. 

Stcnopns  99. 
Ilolaxonia  272. 
holdcri.  Mithrax  65.  69. 
HoloinetopiiN  riwmli  18. 
llolopns  2:t'>. 

h()l()s(Mi<>ii.<4.  IMIiimniifl  38,  89. 
Holothiirin  captiva  256,  *&1 

dcnsiiMMlcH  256.  257. 

KlalH'rrlnia  256.  25s 

Kri.'H'a  256,  2r>8. 

imiMiticns  256.  258 

mcxicana  iV).  2'»s. 

rathbnni  25<).  25'.». 

surinanicnsiH  25<»,  250 
Ilolothurians  256. 
lIo!()thun)idea  ^56,  2i>l.  26;i 
Homarida?  91,  98. 
Ilomanis  US. 

lI()ino«laclylinR*  329.  363.  3<;i. 
homonialla,  ({or^onia  285. 
homomalla,  Plexaura  2h5. 
lnMnoraphis.  IVricharax  :W2. 
Honiorl.scus  |K»rt4)ricen8iH  \\s. 
Iloniorrbaphidn:  389. 
[loiUiMticilttUtllidu:  3(>5. 


INDEX. 


423 


Homofitlchflnthiis  3&t. 

anemone  365.  mi.  'Mil. 

duerdeni  365.  366.  'Mu. 
Hoplophoria  einrta  342. 

coral  li»fnfii  342. 
hyadcs.  Orbicella  302. 

Solenavtrea  302. 
Ilyasaruleata  77. 
Hvdroeorallinse  31h. 
Hydrozoa  318.  325. 
IIvmenof^on!n&  277. 
Hypnogorsia  275. 
Hyp<M'oncha  arcuata  133. 

NabiiIo(>ia  133. 
hystrix.  Ainathia  62. 

Anamathia  62. 

Ajsthenofloma  252.  253. 

I*ala^>pnci»te8  252,  254. 

Scyramathia  62. 
IcilogorfOH  273. 
Idoteidse  164,174. 
impatiens,  Holotharia  '256,  25k. 
inipre}«<a,  Ophiozona  240,  243. 
Inachoides  52.  59. 

interraediiLs  59. 
inaK|ualiH.  Axius  95,  96. 
incerta,  Favla  303. 

Leptochelia  165. 

Porite«  317. 
incertus,  AmmodijtciiJ*  416. 
inennii*,  C^llodes  66. 
insi^iH,  I*a^irias  141. 

Vertebralina  416. 
integer,  CycloKTap#»ua  18. 
intermedia.  Hippolyfonata  115,  116. 

Hquilla  151.  159.  160. 
intermedins,  Inachoides  59. 
inte»itinalis.  Hipponpongia  402. 

Spongia  402. 
intrin>!ie<*n«*.  Alpheus  109. 
invt^tigatoriH,  I*arapena*ns  102. 
Iriilogt^Dfia  274. 
irregularis.  S}M>ngelia  410. 
i.saeanthum.  Ophiostigma  240,  249. 
lHanni8  331,  336. 

ducha-ssaingi  :i29,  :««i,  372,  373. 
Isea  94. 
Isidae  274. 
Ixidella  274. 
Isidinie  272. 
I8ia274. 

L«<<iaetinate  379. 
Isoehela  380. 
l!w>phyllia  dipsacea  326. 
Isoplivllis  :^02. 

Isopora  mnri<'ata  291.  312,  313. 
Isojtorid.'e  312. 

itafieu-s.  DeltocyathiLs  291.  29:^. 
jamaic«»r«s.  Astaous  12:{. 

Bithynis  123. 

Cancer  12:i. 

Falemon  1'23. 
javaniea.  Hirudinaria  213.  214.  21'». 

Hinulo  213. 
Jou.<«seanmea  KM.  111. 

trigona  111. 
iuiro^a.  (^lathria  397. 
jug<je«a«>.  Petrolisthes  13-1. 
.Iimeella  277. 
KtTHtOjyi  401. 
Kcn>ides  273. 
KopholK'lcmnon  2S1. 
K«>pholM*lfmnonid;i*  271. 
Iiri»yeri.  Pfn:»  us  102. 

Xipho|H*!!aus  \(f2. 
hlbn>^a.  Madreponi  31J. 
labyrinthiru.  Madrt'iKmi  -^a),  .h.*\. 

Ma-andra  306. 

Ma-andrina  30«. 
labyrinthifonnii*.  C'^i'Ioria  :«»•'». 

Diploria  2tf>. 

Miiandm  296. 

Maandrina  306.  30^. 
lar-tt*u.««.  Filumnus  40. 
inctuca.  MadrefM>ni  '296. 
Ia-vit;ata.  ('onmoporites  317. 

Sieyonia  liXi. 
la-vimanus     longiearpn*.    Synalph«Mi«j 
109.  110. 

Mithrax  (y>.  67. 

parfaiti,  Synalplieiw  109. 


la^vis.  Biloeulina  416. 
Lagenida*  416. 
L4ign6toma  reticulata  37. 
lamarcki.  Heliastnea  301. 
Lambnis  79,  K2. 

agonus  79. 

serratus  80. 
lamellosa.  Madrepora  296. 
Land  crabs  13.  16. 
Lanocira  169. 
lapidea.  Heten>or>'p!a  8:^. 
lappa.  Synanta  '256,  2n9. 
larvatu.s  Cailinei'tes  48. 
latacapitata,  Anthostoma  203. 
lateraliR,  Gecarcinus  14. 

OcyiKKla  14. 
laticauaa.  Anilocra  172. 
later.  Dn>mia  132. 
LatreuteM  113,  114. 

ensifeniM  114. 
laxispica,  Gorgonia  283. 
laxispina,  Eunicea  283. 
Leander  fiaulensiM  125. 
I^brunia  ^2. 

eoralligens  326. 
lA'iolauibru.s  79,  80. 

nitidufl  80. 

punetiitb«imus  Kl. 
I  Lciolophub  planiwimus  19. 
I   lA'padida;  179. 
Lepidisis  274. 
I..epido<'yathus  312. 
,   I>epidogorgia  274. 
Leptochela  carinata  1'27. 

scrratnrbita  113,  1'27. 
i  Leptochelia  incerta  165. 

s}ivignii  166. 
leptodactvla,  I'ca  6,  7. 
U*ptodiiLM  24,  *26. 

amerioanus  *27. 

disftar  25. 

floridanu.«)  '27. 
l>eptogorgia  277,  -286. 

floridana  286. 

hebes  286. 

Holitaria  '285. 
,  virgulata  287. 

leptophylla.  Fa  via  304. 
,    I>eptopisa  52,  75- 

.»«etirf>e«tris  75, 
I>ept'){)odia  sagittaria  53. 
lx'pU>ria  :»2.  306. 

fragilis  306.  30K. 

hieniglvphica  306. 

phrygia  306. 
Icssoni.  C'ereus  348. 

I'rticina  ;Ms.  350. 
lessonii.  .Vniphistegina  416. 
lA'Uc<K*lla  "273. 
Leuconidje  ( Ix»ucones)  :ls2. 
leucofwi'*.  Micnira  225.  227. 
Leuc<»siida'  5.  86. 
Leuc««H»idea  H4. 
k-vis.  CollfKles  r>*J. 
Iherminicri.  Othonia  77.  7*». 

1*1 1  ho  77.  7s. 
Ligia  exotica  17i>. 

gracilis  175. 

olfcrsii  175. 
LigiidM-  IW.  175. 
limljtita.  Amphipholis  241,  *247. 

PhyllocM-nia  :«U,  302. 
Limnatis  nilotica  213. 
Iim«>-»a.  ranccr  41. 
Imiosuiii.  Kurytiuui  41. 
lim«»Mi-.  ran(»i»eus  41. 
Linclciu  •*:^. 

guild ingii,  237. 
lincata.  .\xtranKia  '299. 
Linen*.  '22'i.  '229. 

aUHH-inctus  225,  22s. 

aINinii>u>  "227. 
linn»'una.  Miliolina  416. 
Li(»nicrH  21.  '25. 

dispar  '25. 

longimana  '25. 
Li«isa  52.  61. 

bicarinata  64. 
Li<>S4igorgia  flexuoMi  '^<A. 
Lis*.ula  61. 
Lit  had  ia  Ht'>.  sk. 


Lithadia  pontifera  88. 
Lithodidat  131. 
Uthophyllia  302. 
Lithotr^'a  dorsaliit  179. 
iittoralui.  Brancburopufl  166,  16h. 

NeoiJorites  317. 
Lltuanaa'  2T2. 
Lituolidx  416. 
llvidu.s,  Geograpeois  16. 

Grapswt  16. 
Livona  pica  139. 

Ijungmani.  Ophioglypha  240.  '243. 
lobata.  Cancer  26. 

Lophaitiea  26. 

Phakellia  399. 
lobifrons.  Micropanope  32. 
Lobophytum  270. 
L'tbularia  270. 
loligo.  Phymanthus  .368. 
longibrachia.  Ophiactis  240,  246. 
longicarpus.    Synalpheus    hevimanu' 
109,  110. 

(var.).  Alpheus sauicyi  lio. 
longicauda.  Pan<laliis  117. 
longicaudata.  Trrjcaris  126. 
longicirrata,  Caj^talia  185. 
longimana,  Chlorodiella  36. 

Liomera  25. 
longimaniiA.  Chloridiu.«  liti. 
longii»es.  Munida  147. 
longintstris.  Epialtus  60. 
longiveniris,  Callianaj«a  y2. 
LophactH'a  lolMta  26. 
I>oph(^orgia  277. 
Lophophyllum  pntlifemm  :ttl. 
Loricata  91,  97. 
loricata,  OphiactiK  240,  246, 
lucida,  Heteractis  &%,  357. 
ludoviciana,  Astrangia  299. 
Luffaria  nuciformiR  407. 
lugiibris.  Kunicea  283. 
Luidia  alteniata  236. 

clathrata  '237. 

senegalensis  '237. 
Lumbriconereis  198. 

bilablata  199. 

floridana  19S. 

maculaU  198,  199. 

oftalina  199. 

parva-^KMlata  Pjh. 

splendida  199. 
lunulatUR.  I>a.<iy branch UH  '206. 
Lupa  44.  49. 

diacantha  4\  49. 

forceps  50. 

nia  44. 
Lupca  exaKperata  49. 

selMC  46. 
Lupella  44,  49. 

forcei»s  50. 
iuxuriofw.  Sthenelais  iKs. 
lymani.  I*aguri.ste«(  145. 
lyncurium.  Tethya  3W. 
lyrifera,  Hrisso[«is  •25'2,  'S>i.  'iV.. 
Lviiidice  bilf)bata  200. 

notata  200. 

sulcata  '200. 
Ly.sioerichthuR  15»'i. 
LysiofM^uilla  156. 

maiagiiesensis  151.  l.'»7.  I.'»h.  i.vi. 

plumata  151.  156,  157. 

tri  carinata  157. 
Lysmatida*  91,  104. 
Macn>lidclla  decora  21 4. 
niacn»bnichion.  Palemon  lit. 
raacrocheles.  .\lpheus  l(r».  Hi6. 

IIip}iolyte  105. 

Polyonyx  13h. 

Porcellana  13H. 
Maintcneminae  330. 
Macnti'feloma  52.  TH. 

concavum  73.  75. 
Macnxfcloma  diacanthuni  73.  71. 

diplacanthum  73.  74. 

euthe<'a  75. 

RubiMralleium  73,  74. 

tenuiniRtra  75. 

trisirinosum  73.  74. 
macHKlcra.  Ptnlochela  .^'i. 
Macrura  3.91,  131. 

auomalia  131. 
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maculata,  Amphiiwila  'il-S. 

LumbrieoiuTeis  19H,  19«J. 
MadraciH  tuiponila  294. 
Ma<ireiM)ni  a('ro|K>ra  'MM. 

ananas  8(r:{. 

annulnriN  {M)\. 

artKiIiita  :U)5. 

aNtr.L'oifleN  317. 

astroiU'H  30y. 

cucnllata  310. 

ele])hant4)tUM  31(). 

faveolaU  301. 

favit««  300. 

favoMii  301. 

fnigum  :uj:{. 

labrosa  31*J. 

labyrinthica  '29(;,  :«)»>. 

lactiica  295. 

mjcandritcH  295.  2«W.  3or>.  300,  307. 

|K>rlte«  311. 

radians  309. 

Het'uris  312. 

Hiderea  :«)9. 

Hinuosa  :{07. 

undata  310. 
Madn'|M>nif  anomahi>  312. 
Madrt*|)onnia  325,327. 
MadrciMHidrp  312. 
Ma'autira  295.;{05. 

areola  305. 

labyrinthica  30t*.. 

lab'yrlnthlfonnls  2*H'». 
Miwindrina  ariK)lata  :io5. 

(UoKrana  'MM). 

labyrinthioa  itas, 

labyrinthlforniiy  :««.  :iOH. 

KiuuoKiKsima  30>(. 

strijfosa  308. 

HUiKTliciallH  'M\x. 
Mtfandrinida;  :W2. 

in:iandritt»s,   M«drt'|M)ni   '2*X\  2*.HI,  'Mi\ 
,m,  307. 

Moandrina  291.297. 

Poctinia  29»;. 
.Mayindnw|M>nj,'itlii'  ;i82. 
inainia-<MMi]ata.  rhyIl<Kl<M'e  191. 
Maia  .siMilpta  71. 

Kpinosi.ssiina  (•<•. 
niaiasri«-«'onsiH,  Lysl<iw<|uilla  151 .  157,  L'v*. 

159. 
Maiida;  5.52. 

Main  or  primary  tiU'r  '.>Hi. 
Maioidea  52. 
Maldanidii-  207. 
Mamniillifera  anrimla  Xf*. 

nvini»lioa^  332. 

pnUrhella  \^f2. 
maniinillosa,  Palytlioai  :{:n,:'>tl. 
inanimoMa,  Kuni<rca  '2X1 
Man^rovo  crab  15,17. 
inanica.  Manicina  :)05. 
Manirina  'Mr>,:m. 

an'olata  '2*M ,  295,  J'm;,  2**7,  :W»5. 

orispata  3(»5. 

danai  ;M5. 

hispida  :)05. 

inanica  305. 

INurhyphylla  2<.h;. 

pliiM'I'nic-a  305. 

pniTupUi  305. 

vahMicienncsi  305. 
MarKaritella  cci'loptyrhioidt's  3*^2. 
marginalis,  ()rl>itolites  IH». 
inarKinata,  <.'alliaiia.*vsa  *.>2. 
marKiniitUH,  (-a!Iine(!U's  17,  l.s. 

Ncptunus  -IM. 

lVtn»listlH^s  134. 
marina.  Tlmla.ssia  ;i">l. 
mnrinnsirhelisrubri.-*.  CnnriT  i:>2. 
marmonita.  C'alappa  HI. 
marshi.  I'ajrunis  139. 

IMluninus  ax.  n. 
nnirylandica,  Astnimria  2*.>9, 
nia.«<(*arnnt'anH'ricana.  Ktlnisa  .s'.». 
MatriMH»ra  ma^andrilrs  2*»5. 
Matulldti;  5.  SO. 
mavana,  rin>lana  1()(>. 

\?in>lanid;i'  lti«». 
Moandrina  295,  302,  'MfTy. 

^»ra.^llit•nsis  297. 

cnu'sji  :wt>. 


Meandrina  drdaloa  ;{iw"i. 

hfteroj^yra  'MM). 

labyrinthica  :U)ti. 

laniollip'a  290. 

niu.'n  nd  ri  tes  291 .  "297 . 

pt»ctinata  295,  21.KJ. 

K»rrata  30t;. 

sinnosa  :W(i. 

Hinnc)Mssin)a  'MHk 

striRosa  'MV,. 
nieandritcs.  Ctcnoithyllia  290. 
mcdicinali.s.  Hirnao  220. 
nicirachole.»*.  Alplicns  105. 
McKalobrachinm  granulifcnnn  i:V). 

lK)oyi  i:tti. 
mc^aloiw,  ranipcnii'n»  101.  102. 
McK>is<'lcro  aso. 
nictfa.^pina.  Mnricolla  282. 
mclacantlnis,  (Mrnitnliis  2(M. 
niclano>.ti^n)a.  Sabdla  208. 
MclitJMics  273. 
Mclit.«lid:i-  272.273. 
Mcllita  M'xforis  2-52,  2.'»4. 

tc-tndinata  252,  25^1. 
mcllita-.  Dissodactylus  22. 

Kcliinophilus  22. 
mclon^cna.  rvrnla  ;t>9. 
Mclybiii  21.  42. 

thalaniita  43. 
MiMiacella  275. 
nicnardii.  Pnlviinilina  410. 
Mcnclla  275. 
•Mcnipin'  24.  .H\. 

mxlifrons  37, 

minphii  37. 
,   Meonia  vcntricosa  255. 
1   nicridionalis,  Actinonietra  235. 
Motalia  [tcctoralis  255. 
Mcto|M)^raiKsUN  gracilis  17. 
Motrc!»om  jfvnwi  295. 
M«itridina-  329,  ^51,  358.  :'^39 
Mclri«iium  :i58. 
nicxicana.  Ilolotlniria  25«;.  258. 

I'ontonia  122. 
micticlini,  Astrangin  29*.t. 

KncoiH*  255. 

i»oritc8  317. 
micnx'arnncnliita,  .Vrnphinonic  194. 
MicHK-iona  spinosa  :{9ti. 
MicrnpanojK'  24,  :W. 

cariblKva  31. 

lobifrons  :{2. 

pnsilla  :M. 

xanthift)rmis  32. 
.Microphrys  .52.  71. 

bicornntus  71.  72. 

platysonia  71.  72. 
Microrviiclnis  70. 
'    Microsclere  380. 
Micrnm  lcuco|»sis  227. 
Microxca  :W). 
Micrura  22.5.  •22«.». 

ItMico]»Mis  225. 
,    Milioiidic  410. 
Miliolina  anKnIaris  410. 

bicornis  410, 

bnccnlcnla  410, 

circnlaris  410. 
I  linnu'ana  410. 

rctitnilata  410. 

Hcniinnlum  410. 

tricarinata  410. 

veini.sla  110. 
Mill<«|M>ra  312.  318,  :vio. 

alricornis  291,  31S. 

niuricata  312. 
>Iil!ciM»rid;c  31m. 
Milnia  platysonia  72. 
minima,  ('allianass)i  {t*. 
minimns.  Kf>ialtnsO»). 
minns.  .Mphcns  107,  109. 

Synalphcns  Kw.  Iio. 
minn'ta,  ,\slcrina  2:i8. 

Pinnixa  21. 
mirabilis.  Axhelia  -NI.  2«.»5 

Tanct'r  78. 

Nrrcis  19:^. 

Tit  ho  77,  78. 

Stylophora  295. 
miriani,  ('alliactis  :;oi. 
'   Mita<:tis  35s. 


Mithracnhi.s  G.5. 

conmatns  71. 

force] «  70. 

hir><ntii>eM  70. 

nndiiH  09. 

rnlM'r  09. 
Mithrax  52.  M,  05. 

acnlcatu.«i  (Mi,  07. 

acntij-rjrnl.s  05,  (Hi. 

cinctimaiULM  05,  70. 

coronatUH  71. 

coryphc  05,  71. 

dcpressns  (in.  i\n. 

forcejw  (WS,  70. 

l)omi>hilli  05,  09. 

hiai>ldiL'i  06,  67,  (W. 

holderi  a5,  69. 

hi'vimanu8  65,  67. 

nndui*  69. 

pilosus  65,  66. 

plcuracanthUK  05,  68. 

plnmoHUH  65,  67. 

rntxT  iV>,  69. 

sculptiw  65,  70,  71. 

Rpinusi88lmiifi  65,  60. 

vemiooMUK  67. 
mobil.  Stichopns  256,  -2.57.  26S. 
M(M>ma  256. 
Moira  atroi)ON  255. 
mollis,  I*ac*hychalina  390. 
Monactinal  380. 
Moimxonida  387. 
I  moiUMlactyla.  l*BuudoMiuiIIa  16<>. 

Monoxenia  270. 
;  m(N)rtM.  Hippohiunftta  115. 

PatniriKtes  141. 
I  Mopj^'a  27-1. 
Mopscina*  2?2. 
Mo[>Hella  278. 
mordax.  GelaRlmiiB  7. 

Tea  6,  7. 
nuicronata.  ('AllianldcH  M. 
Mud  Crab  28. 
Miillcria  259. 

aRiuwizii  259. 
niulticauda,  Eiiniron  285. 

(iorKonia  285. 
Mnnida  140. 

afllnis  147. 

cvcnnanni  146. 

lonKilKW  147. 

»timt>M)ni  146, 147. 
MnnidopMis  148. 
muricata,  Ifioiiom  291.  312,  313. 

Milleitom  312. 
Mnrlcca  276. 

HcxuoHa  283. 
Muriccidw  275. 
Muriccida'  275. 
Muricella  276. 

mcgaMpina  282. 
Muwa  302. 
mutica.  Pelia  62. 

Haa  62. 
nuitilata.  (>Mta11a  186. 
Mvcedia  eu<*ullata  310. 

'  fraiciliH  310. 

Mvcedium  310. 

'  cailleti  311. 

cncn  lint  urn  310. 

elcphantotiw  310. 
nivriasttjr,  Axhelia  294. 

Axohelia  295. 
Nalicora  rapax  1()9. 
Nanno<lenan>n  270. 
nasuta.  AmphictelN  206. 
nc^lccta,  Astrangia  298.  299. 
Ncnninsa  acnticornlM  66. 

n»stnita  00. 
NcoiK>ritcs  littoralis  317. 
Ncpnrops  98. 
Ncphn>p'*is  '.*8. 
Ncphthvi<la'  194,209,271. 
Ncpthya  271. 
Ncpth'ysi*«iuamf»sa  19-1. 
Ncptuhus  44. 

marKinatUfl  48. 

onlwayi  46. 

wl»ai  46. 

H]iinicarpuH  47. 

siilcatUN  45. 


INDEX. 
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Neptunufl  tmnidnlus  51. 

ventralw  44. 
neptuniLS  Alpheus  HO. 

S>Tiftlpheu.s  109.  110. 
Nereida*  193. 
Nert'is  nrroyensLs  190. 

liainlii  193. 

gracilis  193. 

mirabills  193. 
nia,  Lupa  44. 
Nicolla  *277. 
Nieidion  brevis  200. 
Nidalia  270. 

nigresc'CtL*.  Tedania  395. 
nigTomacuIata.  (Mrratulus  2ilM. 
Nika  IxirmudiMisi.s  104. 

conchii  104. 

cdulis  101. 
NikidH.-  104. 
nilotk'a,  Eiir>i)lax  8. 

Limnatb  213. 
iiitida.  ClythrfKHTOs  90. 
nitidas  Difsodaotylus  22. 

I^eiolainbriLs  H). 
nivca  ccmipta,  Dphiozona  240,  243. 
nrjrlifrons,  Menippe  37. 
nod(.)sa,  .\cUfca  3:^. 

AfUi-a  rufopuiu'tata  3:}. 

PolyntK  1M7. 
nodo8ib«.  Oreophonis  89. 

Petrol  Mhw  134. 

Spolfi-ophonLS  Hx.  h9. 
ncKlulifera,  ts^landeria  279.  2j«. 
ncMluloiH,  Dynanieiie  173. 
notata.  Lysidioe  200. 
Nothwans  117. 
NotonygO!*  orinlta  IW. 
nucilormlH,  LnfTaria  407. 
nueula,  Chondriila  3n>. 
nudimanu.«(.  PiluuiniL"*  38,  39. 
nudiw,  MithracultLs  69. 

Mithrax  69. 
nutUoKi.  Xanthias  35. 
nummiforme.  l)i.'«c()H>ma  'M'A. 
Nummulinid»'  416. 
nvinphea-,  Mammillifera  332. 

ZtwnthiiA  XS2. 
NynanthiMi-  327,  :J2H- 
obfso-maniLS.  Alpheiw  106. 
oMita.  CTyphaslnea  301. 
obtnincatrt.  (Mrr>lana  16t».  167. 
tK'cideii tails,  EupanopfU.^^  2>.  29. 

Pano]H.'iw  29. 
<K'eaiiapia  olemcea  395. 
4K>ellata.  Porrellaiia  137. 
(H-tactiniaria  325. 
(M'ulata,  Goniada  201. 

Phylh)dofe  191. 

INeudowniilla  156. 
(K'uh-a,  Pantnali.H  188. 
Oculiim  difTiUM  291.  2^. 
OiiilinidiL'  "iW. 
0<*ypiwl»t  albicans  (". 

'  lateralis  1 4. 
OcyjKKle  albicaii>  6. 
'  ari'iiaria  6. 

arena  ri us  6. 

rhoiulifa  6. 
(M-yporlida-  5.  6. 
<>f!ont4X'yalhus  312. 
(jL-ea-na.  Clavulina  116. 
dvliph'ura  14. 
(Eilipiis  122. 
«iT«t«*<lii.(ic»THMlactvliis  l.'il.  l.'>2. 1.\V1V>. 

Ophiothri.x  2I0!  244. 
otllcinalis.  En>]M)n^ia  lirj. 
oleraeea.  Oeoanapia  :>*.»•'». 

Khi/4M*halina  :{9-i. 
olfersl.  Pala-mon  124. 
olftrsii.  Bithynis  123.  121. 

Li^ia  175. 

Palarmon  124. 
oliKaete.s.  Astn)s<'henm  241.  2r»l. 
(>li»r<)sili('ina  ;W>. 
oliva<'ea.  <  )phionen.*is  240.  24^. 
()nis<id5v  164.  176. 
oni.H'oidea  164.  175. 
opalina.  Aral>ella  199. 

Lumbrieonerew  199. 
Opbeliida-.  207. 
Dphiaeaiitbida*  245. 


Ophiacantha  bidentata  240,  249. 

dLspar  24t). 

Uminbraehia  240.  216. 

loricata  240,  246. 

ophiactoide^  240.  249. 
Ophiacti.s  251. 

kre»>f.ii  240.  246. 
(iphiacloides.  Opbiaeantha  240,  249. 
Ophiiiletia  glabra  241.  249. 

<  )phidia«*ier  Kiiildingii  2:?7. 
Ophioblenna  antillehflis  251. 
Oi»liiocoma  e<'hinata  240.  245.  X:i. 

pumila  240.  245. 

rii}*ei  240,  245. 
Ophi(^lvpha  Ijunfonani  240.  213. 

n)biLsta  240,  243. 
Dphiolepw  251. 

fh'gans  240.  242. 

[tauci.xpina  251. 
ophiomltra  250. 

Ophioniiisium  cbumeuin  eleKan*>  2iO. 
243. 

Hculptiim  240.  244. 

validum  240.  244. 
Ophiomyxa  flaceida  241.  251. 
OphioneWb^dubia  240,  248. 

olivacea  240.  248. 

reticulata  240.  249. 
DphioplinthaoactpinisBima  240.  250. 
(>phiopristi.H  hiiMita  240,  '250. 
C)phiop»sila  fulva  241,  245. 

riisei  241.  245.  246. 
Ophi<jse<ilex  serratu-s  241.  250. 
OphiiiKtignia  i^^acanthum  240.  219. 
Opliirithrix  angulata  240.  244,  263. 

a-rstedii  240,  244. 

sueii.sonii  240.  244. 
Ophiothyrenwgu'jni  240.243. 
Ophiuzona  im[>ivi«a  240,  24:$. 

nivea  eompta  240,  243. 

tessellata  240.  243. 
Ophiiira  appreifivi  240.  242. 

brevicatida  240.  242. 

brevispina  240,  242. 

cinerea  240,  242. 

guttata  251. 

nibicunda  240.  242. 
Ophiun)idea  "239,  2i'i0.  261.  •2i?2.  263. 

<  >rbieella  300. 

acn>iM>ra  "291,  Wl.  3ir2. 

annularis  301. 

cavenntsa  300. 

hvades  302. 

radiata  300. 
(►rbicellid;e  300. 
Orbiculinaadunca  416. 
Urbiiolites  duplex  416. 

marginalis  416. 
( )rbulina  universa  416. 
onlwayi,  Achelous  44,  46. 

Ne'ptunus  46. 

Portunus  44.  46. 
()re<»phonLs  nodosiL*!  89. 
orKanida-  -269.  270. 
On^anidiis  270. 
Orinia  3iV4. 
ornata,  Eunice  195. 

INouditjiquilla  155. 
ornatus,  ralline<*tes  47,  48. 

Teleophrys  65. 
<)n>phorhvnchus  platinj«ttri<«  148. 
orth^xliane  :?80. 
<)rthotria-ne  :\H). 
ortinannia  U\  I2l». 

henshawi  120. 

iM>timirini  120. 
Osiillaria  sp<>ngelia*  410. 
i»»<ulifera.  Actinia  3i«8.  37l». 

Epicy.sti^  ,3»>i. 
«>streariiis.  Iinn<»tbercs  2l». 
<»ireum.  I*inm)thcres  20. 
Otbunia  76. 

aculcata  77. 

anisodon  n, 

carol inensis  78. 

Ihcmiinieri  77.  78. 

r<  >tunda  7H. 
;   OulactiH  'M'2,  a50. 
I  fasciculata  346. 

tloHTulifem  346. 

folioTM  346. 


OuUctiit  granulifera  348. 
Oxea  380. 
Oxva.«ter  380. 
Oxyhexa.«ter  38tK 
oxyophthalma.  .\lbunea  l:{9. 
Oxyrnyncha  5,  .52. 
Ox'ystomata  5,  84. 
Ovster  crab  20. 
Oiiu-s  24.  37. 

reticulatus  37. 
Pacbychalina  amaranthu.M  391. 

areola ta  392. 

aurantiaca  39:$. 

mollis  390. 

nibens  392. 
Fachycheles  ackleianiLx  I'Mi. 

rugimanu.'«  136. 
I^achygrapsib*  15,  17. 

gracili.**  17. 

tran.sverstu*  17. 
pachyphylla.  Manicina  296. 

Kckardii.  Alpheus  105, 107. 
guria.«  in.«iigiiis  141. 
Fagiiridse  140. 
Pagurist*-*!  132.  143. 

depn-JSiiLs  132.  14.3.  144. 

digiieti  145. 

grayi  146. 

lyinani  145. 

raoorei  144. 

puncticep«  143,  144. 

reiUifron«  143.  145. 

(iiayi  144. 

>ierieeus  145. 

fipinijK*  145. 

tenuinietriH  143. 

triangulatiLs  14<'i. 

visor  145. 
FaguriLM  139. 

liemhardus  i:$8. 

cubensis  142. 

diugenes  139. 

granulatus  140. 

maishi  139, 

Hulcatus  141. 

tricolor  142. 

tuberculo«ni}»  112 
Pala^mon  123.  125. 

acanthuriLs  123. 

aflints  125. 

africanuM  12:$. 

faustiniLs  124. 

hispid Ujt  99. 

olfersi  124. 

fiaulensls  125. 

spinimanuM  124. 

sfpiilla  125. 
PalaBmonid:v  91,  123. 
l*ala'monetescanilinus  126. 
Pala-opneusteshystrix  252.  254. 
Palemon  affinii«  125. 

f«.>n*e|»s  123. 

jamau'ensiH  123. 

macrobrachion  12:$. 

spinimaniiii  124. 
pjiIicMla-  12. 
Palicus  altematus  12. 

sica  12.  13. 
Falinurellu.s  98. 
I»alinurida^  91,  9n. 
Falinurini  9«. 
I*alinunis  argus  9p». 
I»alleseens.  S}M)ngelia  410. 
[tallidum,  Gnatboplivlluni  126. 
Palmate  3K). 
Palvthoa  323,  331,  338,340.  :$5i 

'cariba«  329, 331,  :$4 1,372.  JTA, 

caril»a><»rum  341. 

mammiIlo»4i  331,341. 

Knameusis,  .^uilla  160. 
ndalid:^  91.  117. 
I'andalina'  117. 
Pandalo{M<is  117. 
PandaliLs  longicanda  117. 

iiannor<ibi.  IMlumiiUM  38.39. 
^noijcus  2s. 

aobreviatufl  30. 
ainericaniiA  29. 
arcolatu»  29. 
bemnulensis  29. 
h&rttii  '29. 
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PanopcuHhcmphillii  :{1. 
herbHtii  28. 
limosus  41. 
(K'(*ir1rnUiliH  '2l». 
piirvulu.**  ;w. 

|M>litUM   'Ml 

wurclenianiiii  2*.». 

xanthiformi.M  'S^l. 
ranophi.T  {\,  V2. 

<lepre>«a  12. 
PaiUhaliM  ocul(*a  1S8. 
l*antouin.s  117. 

parvuliLM  118. 
I'aiiulirus  arK"M  98. 
jkapillata.  DorocidnriK  252. 
pApilloNii,  GorKonia  2S8. 
jmpyracca.  SipholUK'haliiia  '.VJff* 
ranictisHolifora  JWi. 
I'ameyathuH  conferlus  21>2. 

dcfilippii  291,  2U2. 
I'araloyoiiiiiin  270. 
ramniuiicea  275. 

hirta  281.  282. 
Paraiiephthya  271. 
I*arapciia!us' lOU.  101. 

ainericaiiiis  lol,  102. 

roust  rictiiM  101. 

fijwtiriiH  l(y2. 

invc'Ktigatori.M  u»2. 

mcfralops  101.  102. 

HimiliH  101. 
I'araKtn^a  ananax  Mti. 

fraguin  \m. 
ParazoanthuM  331. 
Part'iicihyiiia  3k0. 
parfaUi.'SynalphcMiN  liirviinaiiiiK  1(R). 

1»ariHii*n8iH.  (Uavulina  11(1. 
^arisis  273. 
Parogorgia  27^^. 
Partlu'in»pl(l:i'  5.  7y. 
(Mirva.  (Mn)laiia  167. 

(Mrolaniila*  ir»6. 
I»arva-i>o<lata.  LuinbriconiTeis  pjs. 
parvistolla,  ('lad«K*oni  2<>. 
parviihiM,  ('ancer  27. 

Eiiry[>ano|»eiii>  30. 

Panopcu.s  ;W. 

PaiitomuM  118. 

Xantho  30. 

Xanthodliw  27. 
i»arviis,  Eu}N)inatii.s  210. 
Pa.«ip)iai(1a>  91.  1*27. 
|Ml(>m,  Aiithomiphyllia  311. 
Patul(>s<*ula  iirfH'UinlK'ns  '.i*X\. 
(HinciMpina.  Ophiolcpis  2'>I. 
{MiiiloiiMis.  LcaiidiT  125. 

Pala'inon  125. 
Pavonia  nldeifa  309. 
Pectiiia  eleKans  297. 

quadnibi  297. 
PcH'tliiia  295. 

nirilMi'a  29(>. 

daiiJi'  297. 

(listiclia  '29<i. 

clogaiiM  •2*.)7. 

iniL'aiKlritt»8  29i». 

jKK'tinata  29<5. 

qiiadraUi  29ti. 

»o\kv  297. 
Pwtiiiaiia  2(Hi. 

aiiri(>()ina  2(N>. 

U>lgi<-a  2(N). 

goiildii  '20(). 

gra'iilandi<>n  2(M). 
pcrtinata.  Mctiiidriim  295. 

PiK'tinia  •2\ni. 
IK'ctonilis.  Mclalia  2.'»5, 
IKHluiicMlatuiii,  SctiliR'Huin  179. 
Pi'lia  52.  fi2. 

mutica  (i2. 
p<'l(aU).  Foliolinti  :>*.ni. 
iViia'iilK'  91.  100. 
IViirt'idea  IIM). 
I'emeiiH  100. 

bra^silicnsis  100. 

c*«mst rictus  lol. 

kroyori  102. 
Pi'IhVus  1(J0. 
PriKToplis  IM>rlUMlS   11(1. 

P<>ntintnla  rt'iiiformls  l'79. 
PiMinatiilafH'a  271. 


Ponnatuli'a  271. 
Pt'imatulida*  271. 
Peiitacerosri'tirulatus  '£,V7,  2«>:t. 
Penljirriiiiis  tleconis  235. 
Pt'iitact  :JK). 
Peiitalophora  29-1. 
Pon;!u>n  15,  19. 

j|)1anissnnuin  19. 
perf«>rata,  Dynanieiif  173. 
Peritrora  72. 

ca'lata  73. 

<'(>niudo  73. 

conuita  3fiO.  Sftt. 

comiita  (ui'lata  73. 

diacantha  74. 

dicantha  74. 

diplacantlia  74. 

Nnbpiirall(>la  74. 

trispIno.sa  74. 
Poriohamx  ;JS2. 

cartorl  var.  Iioinonipliis  ;JS2. 
Pericliiiieiu-s  120.  121. 

aintTicnniis  121. 

1>c>n>u.sillus,  (MythnM-oni.**  90. 
^eracpluum  s*}. 

piinrtata  m7. 
IKjrtu.su.i,  Penonipliv  4n). 
iK'tivfrii.  .Vmiitlunivx  (JO. 
Petnx'hinis  110.  :kiO. 

hahaniensis  1 10,  359. 

Kmuulatus  140. 
IVtrolihthes  i:«. 

auKiMiiis  i:V>. 

aniiatus  l:M. 

Jugosus  13t. 

inarginatus  134. 

ikkIosus  134. 

qiiadratiis  13-1. 

tridi'iiUitiLS  131. 

8c»xspin()sus  i:w.  135. 
Potrosia  halichoiidrioideN  :iK9. 
Phakellia  lobat^i  399. 
Pb.'llina-  :ysi. 
PItonacia  robusta  20-'i. 
Phenilla  277. 
Pliildsciaeulobn*.'  17(». 
Phobonis  98. 
Phorbas  amaranth  US  391. 
phrygia,  Loptoria  :106. 
Phv(?<igorgia  277. 
Phvllmtldje  :J2l»,  312.  :i-l3.  :iM\. 
PhyllactiH  ^2. 
IMiyllaiigia  nincricaiia  299. 

floridana  299. 
ptivllangoides.  Astraitgia  299. 
PhylliMML'nia  liiiitMita  :«)1.  :i02. 
I*hyll<H*h«."toptcnis  rlaiHTtnlii  205. 
l>hyll<M><uniaHMiIpta  iM.  :{02. 
Phyll(Ml(K'0  magiia-iNMilata  191. 

iKMilata  191. 
PbvllrMliKida!  191. 
Phvinaiitbidii-  329.  'MA,  ittin. 
Phvinaiithiis  :t28,  308. 

crnciftr  329.  :J(W,  370.  372. 

loligo  'M\S. 
i)lca.  Livona  139. 
Picr(M'cr<»ides  52,  7r). 

tubularis  7ti. 
PiljK'hrota  in>n»sii  :^'». 

libriKsa  var.  globiilurifonnis  377.  :<85. 

variabilis  3.M. 
Pi]()runus7r>. 
piloMii.  ('halinop^illa  toi. 

Porcollana  137. 
pilosii.s,  Mithmx  (^5.  (W'l. 
Pilumnida-  5.  2;i.  21. 
Pihimiius  21.  :K 

bniKilieiisi.<«  :i8.  10,  ll. 

dasvp(Mlus  :tt<.  40. 

florldamis  ',{K,  40. 

:i'mmatu.s  38.  IJ*.*. 

iol(»s«Ti('iiH  38.  :VX 

lactiMis  40. 

inarsbi  :{s.  n. 

nndimnnuM  :i8,  '.m 

pjUHuisu.M  ;i8.  39. 

rftlc'ulati'H  «x. 

tt*sst'I!at»is  38. 

vinaciMis  40. 
PinniitorosgiuTini  20. 
iMiiiiixa  iniiiiita  21 


E 


Plnnothoros  giierini  20. 

oMtreariuit  20. 

(wtreum  20. 
Pinnotherida?  5.  20. 
I*i8a  biconnita  72. 

mutica  02. 

trispinoHa  74. 
Pisidia  8ayana  i:{7. 

socia  i:r7. 
piwMiii,  AratUH  17. 

Scsoniia  17. 
Plm»M)ina  angUHtifmns  135. 

glabm  135. 

gn'oh?yl  1:J6. 

SiTratti  135. 
Pitho  52,  7fi. 

aculeata  77,  78. 

ani.«<(td(>ii  77,  78. 

UuTininicri  77,  78. 

mi ra bills  77.  78. 
Placogorgia  275. 
Plaglotria'ue  380. 
PlagUKia  15,  19. 

depn^Hsa  19. 
plana,  Cyclodorippt*  90. 
planidiuda,  ('U^antis  174. 
planispina,  Amphiodia  241.247. 
plan ishim HID.  Penrnon  19. 
planiHtdxnun.  r4i!i(*t'r  19. 

Leiolophiia  19. 
idatirostriH,  OrophorhynchiiH  148. 
Platyboma  nigtwum  113. 
Platycauliis  277. 
Platygorgia  276. 
I'laty^yra  302,  !»6. 

clivoHa  306. 

viridifl  291. 906. 
Platylambnu  79. 

M'rratus  80. 
PlatypCH  68. 
PlatyiHXIiR  24,26. 

spectablliii  26. 
platvM>ma,  Microphryi*  71,72. 

Milnia  72. 
Plcfliiu(tra*a  ramcA  301, 902. 
Plesionika  117. 

nleuracanthiw.  Mithrax  65,  68. 
PkMinx'oralllimi  274. 
Plexaum  276,  287. 

(Ta.<jMa  285. 

tlcxuosa  2H4. 

hotenipora  285. 

homomalla  285. 

fMmtwi  285. 

rhipidalis  284. 

sallcomoides  284. 

turgida  283. 
PIexaun>IIa  276. 

dichotoma  285. 
Ph'x«urida»  273,276. 
Pk'xauroidea  276. 
pliiM'cnicA,  Maniclna  905. 
Plumarella  275. 

plumata,  Ly8ias<inilla  151,  156, 157. 
pIumosuH,  Mithrax  65.  67. 
Podarke  agilifl  185. 
P<>d<»chela  52,  5;i 

macrodcra  53. 

riisoi  5:),  &4. 
PnpcilolMiella  213. 
{MM>yi,  AlpheuH  106. 

Megalobrachium  136. 

I^orrollana  186. 
Polia  dcllncfita  226. 

PjlitUM,  ]*anopeii8  80. 
olynoe  branehlata  186. 

brovisetcwa  186. 

nod(wa  187. 

polytricha  186. 
Polvnoidfr  186, 189. 
Polyonyx  136, 188. 

marroohclcH  138. 
Polystomolla  rtriatopunotata  416. 
PoIythcrsosMcntH  404. 
Is)lytrioba.  Ilamiothik?  18(5. 
|M)lvpUK.  Adamsia  35l». 

r-alliactiH  859,  361. 
IMlyw^rial  380. 
Polvstachvs  312. 

tM>Iytricha,  Polynoe  186. 
'omat()Rti*gU8  8tcnatUH210. 
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ponce,  Dasychone  209. 
jioiitifcra.  Lithaiclia  ss. 
Pi»nloiiia  120,  121. 

(lomestica  122. 

Krayi  122. 

mexicana  122. 
I'dntoiiiida-  91. 12U. 
l'oiit4inina:  120. 
(lon'ata.  lMch«K-u-niji  diti. 
l'on-t*Ilaiia  anui-im  lo-V 

annata  I'Xi. 

Kinidlachii  13:>. 

luamK-'lu'les  lit^, 

(K'cllata  137. 

pilosa  137. 

p<H"yi  136. 

Magfai  137. 

Fayaiia  137. 

wxspinoha  133. 

siK^^lM'iana  137. 

MK-iata  137. 

M>riata  137. 

stimps«ini  137. 
Forfellaiiid:v  131. 
jiorisstellatis.  0»n»lliitin  314. 
I'ontt-s  314,  :J25.  ;«i. 

agaric  us  317. 

a.'ilni-oiik*}*  317 

astrtHMMe.-  291.  317. 

hntniiori  317. 

clavaria  314. 

collfKniaim  317. 

<*onKlomt'ratus  317. 

Knaclalui>onsi.s  ;J17. 

incerta  317. 

michelinl  317. 

poriteM  291.  314.  31f>. 

8(>]iila  317. 

Mibtilis  .317. 

Miporficialis  317. 

verrilli  317. 
I««>riu*s.  Madr(>|»<>ra  :;U. 

Torili-s  291.  314. 
rnrHI«l;»-  31-i. 
|M»n»sa,  (lorKoiiia  2>w'». 

FU'XHura  '2>^. 

Tetniclita  1M>. 
lH>rtoricensis.  ('y«ilnHrra.'«  "291.  JVUl. 

Hoinoris4-u.s  «»s. 

Sf>c»ii>f«Mi«>  279. 
rortuiiida-  5.  41. 
P»»rtuim.s  cribnirius  fn). 

d«-i»res.vjf rolls  44,  l'>. 

oniwayi  41,  10. 

nila^r  ol. 

sebM-  44,  40. 

.«ipini carpus  44.  17. 

fjpinimanu.s  44,  15. 

8Ulcatus  44.  4o. 

vcutrali.s  45. 
Potamonidif  5.  23. 
ftotimiriin,  Atyoida  TJt). 

Ortmannia  IJu. 
p*)urtalcsii.  Priiimim  2'^l. 
pra-i-iiicla,  Truncaluiiiui   \\C>. 
firaoox.  Alphcu.s  KH*. 
j>ni-Ioimu.s.  Eu»'cniinu<  13^. 
pni-rupta,  Maiiicina  o«>5. 
pr.i-l<xta.  Ilrsionc  I>l. 
Winiary  filn-r  :vm, 
i'riiiiDoa  27'>. 

lM>urtal«sii  2M. 
i'rinuHH'Ila  27.>. 
I'riiniu)i<l;c  J7'>. 
rrinini»idc>  27"». 
I'riniuoidiiKv  272. 
I*riiiiui>inae  272. 
I*rinin«»i.*jis  274. 
prin<'cps.  Cancer  "Mi. 

Hepalu.s  N». 
Priona^trea  301.  :<i»2. 
PnK'cKsa  canaliculala  101. 
pn.K.*t<M'hona.  Fallacia  IM. 

Hesione  IM. 
procuinbens.  PatuUiM-ula  :j93. 

SiphontK'halina  :{93. 
profunda.  Ctenophyllia  •2«h;.  •2'.>7. 
prolifcnim,  Ixphophylluin  3:J1. 
Protaetiuia-  324,320. 
Protanthoa  327, 
Protantheae  320, 327.  :t2?%. 


Proumthca?  fnindlachi  97. 
pmteib!.  Ztmnthus  :i32. 
Prut«M-aulidae  271. 
Pn)i«K'ladu.«*  380. 

Pn»topalyth<»a  variabi'i<3-29.  :t;\372,373. 
pR»toplilid:i-  271. 
Prf)t«»>iicluidaclyliuii-  o2»i. 
Pn>triaue  3^0. 
Pmtulidcsi'leKans  'M.K 
fSainmogoivia  270. 
Psauimolycc  rigida  1N<, 
ISeudcrichlhus  154. 

(*(>ininuiiis  150. 

di.NtiiiKUi*ndu>  15«». 
lS<.Mid«x-arcinu.Nruuiphii  37. 
IV-udojk'orKia  270. 
!V'Ud'.>pk'Xaura  270. 
ISeudoMjuilla  IM. 

ciliata  151.  l.wj,  l.Vl,  155. 

i-ommunis  15(>. 

nioiicMlactyla  15»i. 

<Mi]]ata  150. 

omata  155. 

stylifcra  154. 
iSiMidothclphu.sa  .sinuatifntn.«<  '^\. 
tsilacaliaria  273. 
Pteru'ididib  271. 
1 1  o n  »jri  »nf ia  aeeittea  2>7 . 

Ijipiiinata  2^7. 
pudla.  ThtK'  03. 
pUKilis.  8tn»mbus  14.'>. 
i>UKUa.x  mitax.  Uca  0.7. 
puk-hella.  Amphiodia  241. 24K. 

Maniillifera  332. 
pulchellus.  Z4ianthu.«*  3J9. 3:J2. 372. 
l^lvinulina  mcnantii  110. 

tuinida  410. 
puinila.  i)phi(Mx>ma  240.245. 
punctata.  Cancer  ^7. 

Cucumaria  259. 

IVrM.'phona  >7. 
punctatis.siniu.v.  lAM(>lambru>  M. 
puncticcps.  Paimristes  143, 144. 
pnsilla.  <ilyploplax  33. 

.Micioimnopi'  3:^. 
pypniaa.  Truncatidina  IPI. 
Pxrula  nu'lonvrena  35>j. 
Pythu  70. 
ijuadntta.  CtcnophvUia  '29t".. 

Pt-ilina  -W.  -297. 
ijuadratu.s  Pcin»li.««lhcs  134. 
(juadridcntata.  Frcvillea  9. 

Tciniplax  9. 
quin«j«:e  k-nlatiL**.  Hcxa|kanopciLs:k).  31. 
<iuiii*jutlincata.  Kulalia  192. 
nidian>.  .Vsiraa  3i«9. 

Ma<lrciK»ra  309. 

Sidonisima  291.  30l>.  354,  :i5S. 
Hadijinthn**  :k>4. 
radiiita.  Orbicclla  300. 
ramca.  Plcsia^'lnva  301.  302, 
rauiosum.  Anthostnnia  20:i, 
nipax.  (k'la.<iniiL«j  7. 

Nalicora  109. 

I'ca  jiug^nax  0,  7. 
rastcllifcni.  Kuprognatha  5h. 
HhalMliis  3.V). 
Khaphide  3?0. 
rliipidalis,  Plcxaura  2K4. 
Hhipi^lnKorgia  tlalK>Iluni  2S7. 
HIiiztN-halina  oleracca  395, 
Khizoxenia  270, 
Hh«Klacti»  304. 

.sancti-th<nna^  32t'>. 
rhonilwa,  ()cy|MKlc  0. 
KIivn<'h(H'VcIus  113. 
Ricordca  'Ma,  304. 

tlorida  :i<i3. 
riconli,  Hokmiotopus  IS. 

Sosarma  is. 
rigida.  Psammolycc  ISS. 
riisci.  Ami>hi(KlJa  211.  24s. 

Clavularia  27.s. 

()plii<K«una  210.  245. 

Opbiop.sila  241.  245.  240. 

P(MbKhcla  5:i,  M. 

Tck'sto  27S. 
nibusta,  ophioglypha  240,  243. 

Pheiiacia  205. 
IU.K'incla  signata  171. 
r(»»acc'Us.  ?^>hinanthus  252.  25-4. 


rosa*.  Tnmcatulina  110. 
nistrata,  Nemausa  GO. 
ntslratija>s.  Alpheun  105,  los. 
Kotalidif  410. 
n»lifera.  Chiridota  259. 
rotuln«<a,  ilelia.stnva  302. 
rotunda,  Othonia  7s. 
^»us^^eaui.  Eunicea  2s:j. 
nibens.  Chalina  :}92. 

EuchaIino^».sLs  392. 

Pachychalina  .'{92, 
rulKT.  Achclou.H  51, 

Cronius  51, 

Mithracu]u8  09. 

Mithrax  05,  09. 

PortunuM  51. 
rubiounda.  Ophiuni  240,  212. 
rubiginoMi.  .Vctinonictra  S.Vy. 
rubni.  CharylKiflla  51. 

Eunice  197. 
rufopunctata  ncxktsji.  .Vclaa  :'.:;. 
ruginianus  Pachycbolc«.  ].U'). 
Kugosa  325. 

rugosnni.  Platybi-ma  11.". 
ruDiphii,  Cancer  37. 

Meniii]K.'  37, 

PseuutX'arcinus  37. 
sjiba'.  Pectinia  297. 
Sabella  nielaiKJstluina  2i>s. 

.•jjK'Clabili.s  20^. 
SabtMlitia-  *20H. 
.sabulosa.  Cancer  IXi. 

Hypoconcha  IXt. 
.sacculilera,  GIobiKerina  410. 
JNigartida-  329.  352,  354.  35S.  :w.|. 
i  .Sagartina^  351, 
Sainlla  3S0, 

sagittaria.  Ix'pto^Hwlia  M. 
.saKittariu.s,  Cancer  5:^, 

.StenorynchU!*  53. 
sagrai.  Powellaiui  137. 
salieornoidej*.  Plcxaura  2SI. 
hancti-thomie.  Actinotrvx  'Ma. 

Rhcxlacti.M  3-20. 
Sand  cmb  0. 

dollars  252, 

stars  '2:J9. 
8anidastcr  :W0. 

sapidus  aculidens.  Callin^i'tc-s  47. 
Sarakka  270. 
Sjircoiliclyon  270. 
Sarcophytum  270, 
•  .<arcotrogus  f(T?tidus  100. 
saulcyi,  Alpheus  109. 

var.  brovicarp"'*.  Alplicun  Mr.i. 
i  var.  longicarpu.s.  Alpbcu.**  lin. 

:  savignii,  Ix'ptcK'helia  U.O. 
.savignyi.  Bitbynis  1'2:J.  121. 

Brachycariais  124. 
sayana,  I*fsidia  137. 

Poreollana  137, 
8»iyi.  Paguristes  144, 
scalar,  Atys  119. 

Atya  119, 
Scalopidia  9, 
i^cal|M'lluni  pedunciilatum  179. 

velutinum  179, 
scbniiiltil.  Agelas  :VJs. 

Tnl»n»chium  3S.'). 
.schranind.  Axohelia  295. 
Sciri»earella  277. 
SciriK'aria  '277. 
Sderactiniji!  292. 
Scleranlhelia  270. 
Scleraxonia  272. 
Sclere  3.S0, 
Sclerisis  274, 
Sclerogorgida-  272,  '273. 
S<'leroiiepbthya  271. 
HcloptUariiLs.  Cancer  14" 

ClibanariuM  142. 
.Scolymia  302. 
.scul[>ta,  Mala  71. 

PhylloodMiia  301,  302. 
MMilptiiin,  Opbiomusium  240,  244. 
sculpt  us.  .Mitbmx  65,  70,  71. 
scutellata,  Hippa  138. 
.scutellatus,  Kemii>e«  13S. 
S<'yllarida-  91,  97. 
Scyllarides  a-<iuin(M'tiaUs  97. 
Scyllarus  a>quinoctiali«  97. 


